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NADIN/AUTOMATED FLOW CONTROL (JAX) FACILITY INTZRFACE

< <IN

REPORTS, COMMANDS AND ALARMS
NADIN/ARINC COMMUNICATIONS SYSTS M INTERFACE
INTENTIONALLY LEFT BLANK

=

INTENTIONALLY LEFT BLANK
GROUNDING RE QUIRE MENTS
NADIN/DIRECT DIAL SWITCEE NETWORK INTERFACE

O w 0 =

JANTENTIONALLY LEFT BLANK

\
'

NADIN/DIGITAL DATA SYSTEM (DDs) INTERFACE
NADIN/CENTER DTE CONTROLLER INTERFACE
INTENTIONALLY LEFT BLANK

Q =5 wu

NADIN/AFTNYKC) INTZRFACS

xii
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APPENDICES

(Continued)

v NADIN/CANADIAR AFTN INTERFACE

W INTENTIONALLY LEFT BLANK

Y m'rsmxoﬁﬂw LEFT BLANK

z TRAFFIC, THROUGHPUT, DELAY, TERMINATIONS, AND EXPANSION
AA NADIN/FSAS INTERFACE

BB NADIN/FDIO INTERFACE

cc NADIN/NFDC (CNS) INTERFACE

DD NADIN/AWP INTERFACE

EE NADIN/EASTERN AIRLINES INTERFACE

FF INTENTIONALLY LEFT BLANK

" GG N ADIN/DEDICATED LEASED TERMINALS INTERFACE
HH NADIN/AFTN (INTERNATIONAL UNCONTROLLED POINT—TO-POINT)
INTERFACE

i NADIN/UTILITY B INTERFACE

33 NADIN/PANAMA AFTN
KK NADIN/FLOW CONTROL (ST. LUKE) INTERFACE_

LL _ ANS1/X3.28/2.7

MM NADIN/ALASKA (WESTERN UNION) INTERFACE

NN NADIN/KAWN (CARSWELL) INTERFACE

00 . NADIN/REMOTE DTE/CCC INTERFACE

PP NADIN/DARC INTERFACE ‘

ss NADIN SWITCHING CENTER MAN/MACRINE INTERFACE

FUNCTIONAL ALLOCATION

xiii
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DE PARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION SPECIFICATION

.

’
NATIONAL ATRSPACE DATA INTERCHANGE NETWORXA

(NADIN)
1. SCOPE
1.1 Scope

This specification describes the operation, technical and programming requirements for
the National Airspace Data Interchange Network (NADIN) designed to receive, process,
anc transmit digital data (at various speeds, codes, and formats) presently being, or to be,
handled by the following telecommunication {record) systems: .

g NASNET g. FSAS

5. AFTN (U.S. operations only) h FDIO

¢. Aresa &nd Supplemenits B i. NEFDC/CNS)

d. Center B j. IAFC(AFCJCO)
e. Utilitv B

£,  WMSC

In ecdition, the NADIN providss communicetion interfaces to the following external users
anc/or teiecommunicstion record systems: .

g. Internaticnal AFTN

b. National Westher Service
e. Carswell Air Forze Esase
d. ARINC,Zastern Airlines

i.1.1 Configuration

The NADIN will consist of two geographically separated data switching centers and a
metwork of concentrators and medems interconnected by commercially provided leased
line services, with disl back-up provided.

1.2 Ciassifiesgion

-

-

Three classes of equipment are covered by this specification:

&  Drocessor—controlied duts switching centers which consist of: computing
elements, memory elements, input/output elements and adapter units to provide

the recuired interfaces to Trémote concentralcrs. terminals, and
computer-oriented peripheral device$ including all required software.

I

L 1]
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b. Duata concentrators consisting of stored program digital computers and
associated support equipiment which will be the local interfage to &nd from
NADIN subscribers and to the switching centers.

c. Peripheral and ancillary c.;guipment necessary for system operation.

> .

2. APPLICABLE DOCUMENTS

2.1 FAA7;1CAO Documents, and Other Publications

Tne following specifications and standards of the issue in effect on January 4, 1977 (unless
otherwise noted) form a part of this specification aht are applicable only to the extent
specified herein.

2.1.1 FAA Specific—atiéns .

FAA-D-2494/1/2/3 Instruction Book Manuscripts Technical: Equipment and
Systems Requirements: Preparation of Manuscripts:
Printing Instructions.

FAA-G-2100/1/3/4/5 Electronic Equipment; General Requirements.

FAA-E-2473 Uninterruptable Power System, Modular, Solid-State.

FAA-E-163 . Rack, Cabinet and Open Frame Types.

FAA-G-lzlb . Provisioning Technical Documentation.

FAA-G-1375 Spare Parts - Peculiar for Electronic, Electrical and
Mechanical Equipment.

FAA-E-2552 Technical Training.

FAA-E-2586 é)eatta Terminal Equipment Keyboard Display & Printer

FAA-E-2306 Coded Time Source and Auxiliaries.

2.1.2 FAA Standards and Drawings
R

FAA-STD-012 = - Paint Systems for Equipment.
, :
FAA-STD-016 Quality Control Program Regquirements. E
FAA Drawings . Nameplates.
B-21216

2.1.3 International Civil Aviatien Organization Manuél (ICAO)

Annex 10, Vol. 1 Acronautical Telecommunications. ‘

2
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Annex 10, Vol. 2 Aeronautical Telecommunications.

DOC 8259 - COM Manual on the Planning and Engineering of the
Aeronautical Fixed Telecommunication Network.

DOC 8126 AN/872 Ae;onautical Information Services Manual.

ADIS Pan! Reports Reports of the Fifth, Sixth and Seventh Meetings of the

1CAQ/ADIS Panel.

2.1.4 FAA Orders, Regulafions and Reperts

7110.80 Dete Communication.

6180.4 : Nationel Airspace Data interchange Network (NADIN}
Cutover

FAR Part 189 Use of Federal Aviation Agency Communications
Systems.

2.1.5 Other Publications

The following Federal Information Processing Standards Publication Series (FIPS PUB),
Electronic industries Association (ElA}, American National Standards Institute (ANSI)
Documents, Military Standards, and International Telegraph and Telephone Consultative
Committee (CCITT) Documents of the issues in effect on January 4, 1877 {unless
otherwise noted) form & part of this specification and sre applicable to the extent
specified herein:

FIPS PUB 1 Code for Informetion Interchange.

F1PS PUB 3 Recorded Megnetic Tape for Information
(R0 CPI, RRZI).

BSR-X3.66 Deleted.

FED-STD-1005 Telecommunications, coding and modulation
requirements for nondiversity 2400 bit/second
modem.

o
FIPS PUB 11 Vocabuiery for Information Processing.
FIPS PUB 13 Rectangular Holes in Twelve-Row Punched Cerc.
* FIPS PUB 14 Hollerith Punched Carc Coce.
' FIPS PYB 16 - Bit Sequéncing of the Code for Information
o ¥nterchange in Serizl-by-Bit Dats Transmission.
FIPS PUB 17 Character Strocture  end Parity Sense [for

Serial-by~Bit Dats Communication in the Code for
Data for Information Interchange. ~ ‘

3
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FIPS PUB 18

FIPS PUB 20
FIPS PUB 22

ElA-STD-R$-366

- EIA-5TD-RS-232

ElIA-STD-RS-449
EIA-STD-RS5-404

EIA-STD-RS-269

ANS] X3.24

ANSI X3.27
ANSI X3.28

-3

D
ANSI X3.40

ANSI X3.66

MIL-STD-461, 462 - *

MIL-STD-721

REVISED JANUARY 18, 1984
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Character Structure and Character Parity Secnse
for Parallel-by-Bit Data Communication in the
Code for Data for Information Interchange.

Guidelines for Describing Information Interchange
Formats.

Synchronous Signalling Rates Between Data
Terminals and Data Communication Equipment. .

Interface Between Data Terminal Equipment end
Automatic Calling  Equipment for Data
Communications.

Interface Bet®éen Data Terminal Equipment and
Data Communication Equipment Employing Serial
Binary Data Interchange.

Interfuce Between Data Terminal Equipment and
Data Communication Equipment Employing Serial
Binary Data Interchange.

Standard for Start-Stop Signal Quality Between
Data Terminal Equipment &nd Non-Synchronous
Data Communication Equipment.

Synchronous Signalling Rates for Data
Transmission.

American National Signal Quality at Interface
Between Data Processing Terminal Equipment and
Synchronous Data Communication Equipment for
Serial Data Transmission.

Magnetic Tape Labels for Information Interchange
'68S.

American National Standard Procedures for the
Use of the Communication Control Characters of
American National Standaré Code for Information
Interchange in Specified Data Communications
Links.

Unrecordeé Magnetic Tape for Inforimation
interchange. (9-track 200 and 800 CPl, NRZI, and

1600 CPi, PE).

American National Standard for Advanced Data
Commuqication Control Procedures (ADCCP).

Electromagnetic  Interference Characteristics
Requirements for Equipment. :

Definitions of Effectiveness Terms for Reliability,
Maintainapility, Human Factors and Safety.

4




MIL-STD-785

MIL=-17553

MIL-P—10023
8D-3309
CCITT

Recommendation
V.35

November 4, 1983 FAA-=-2661a

Reliability Program for Systems, Equipment
Development and Production.

Electronic and Electrical Equipment and Associated

Repeir Parts, Preparation for Delivery of. -

Paper, Teletypewriter, Continuous Flatfold.
Deleted.

Data Transmission at 48 Kilobits per Second
Using 60~ to 108 K Hz Group Band Circuits.

Bell System Data Communications Technicel References.

Internsationul Business
Machines Document
IBM-7288-2

CCITT V.25

CCITT V.28

IBM 9020

IBM Document,
File 37TP~05, Order
Number GA27-3004~2

IEM Peripheral Adapter~Module Field
Engineering, Maintenance Manual
9020 Systems

Automatic calling and/or answering equipment on
the general switched telephone network, including
Cisapling of echo suppressors con manually
established calls,

Ninety-six hundred bits per second mcdem
stancardized for use on lessed telephone-type
eireuits. ‘

Design Data.

BSC Interface "General Infcrmation,
Binary Synchronous Communication”.

National Electrical Code NFPA-70-1975.

FCC Tariff 4260.

Coded Time Source (CTS) Instructicn Book TI1-6130.4.

%)
2.1.8 ‘Ab‘oh'cab?liw of Listed Documents

The contractor is expected to use his professional judgement to select from many
Alternative methods to meet the functional requirements of this specification. If the
contractor's design utilizes hardware or software within the scope of these specified
cocuments (see Section 2.1.5), the documents shall apply.
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Information on obtaining copies of the stancards issued by the ANS! and ISO documerts
mey De obtained from the American National Standards Institute, 1430 Broacdway, New
York, NY 10018. Information on obtaining copies of the ICAO documents may be obteined
frcm Secretary General of ICAO, P.O. Box 400, Succursale: Place De L' Aviation
International, 1000 Sherbrook Street, W.; Montreal, Quebec, Canada H3A 2R2.

3. REOQUIRE MENTS z 1

3.1 Ecuioment. Programs. and Services to be Furnished bv the Contractor

The contrector shall provide all necessary services, materials, and facilities, except as
otherwise provided herein, to fabricste, test, deliver, and install the equipmeant and
programs as required by this specification in the quantities and at the times required by
the contract. Any feature or item necessary for proper operation in accordance with the
requirements of the contract shall be incorporated even though that item or feature may
not be specifically described herein. In addition, the contractor shall provide all necessary
services and material to prepare, reproduce, and provide engineering analysis, reports,
computer programs, and documentation as specified herein.

3.2 Definitions

Communication terms used in this specification that are not included below are defined in

accorcance with Federal Information Processing Stancard - FIPS 11, Vocabulary for
Information Processing. i

Active Element. Those equipment units o elements of NADIN switches and
concenirators {e.Z., computing elements, random access bulk storage units, ete.) that
ére required or acuvely engaged in the processing of operational dats in any given
mode.

Communicsticn Faeilities. The equipment and services provided by one of the
common carriers Ior cata and voice transmission.

Computer Program Subsvstem. See Section 3.5.1.

Data Recuction end Anelvsis (DR&4) Programs. See Section 3.5.4.4.2.

Elemernt. Any portion of the NADIN equipment compiex that, under program control,
can oe activated or deactivated and replaced by an identical redundant portion.

Excess Cepacity. The capacity that exis:s in hardware and software which can be

usea Ior recovering from system failure and performing nonoperational functions,
with elements available to replace failed actjve elements.

FTS. The Federal Telecommunications System administered by the General Services
Acministration (GSA).
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- Hizh Soeed Circuit. Circuit operating in excess of 3600 b/s, that may be bit serial or
byte senadl.

Inactive Element. Those equipment units or elements that are not available to the
operationas NADIN for an extended period of time. Typical reesons for.
nonavailability include compdnent replacement or element power-of{.

Low Soeed Circuit. A communication circuit operating at data signaling rates of 50
up to SUU o/s. ‘

KVDU. Keyboard Video Display Unit.

Medium Soeed Circuit. A communication eircuit operating at data signaling rates
from 300 to 9600 bits per second.

Modem. A modulator~demodulator, &n equipment that connects data terminal
equipment to a communication line.

Node. The equipment &and functional elements comprising & switching center or
concentrator. A rnode is not considered to contain the communicsation facilities
providec by a common carrier for data and voice trensmission.

Offline Viaintenance. Maintenance of elements during periods when the elements are
not acuively engaged in NADIN operational functions.-nor under the control of the
online systiem.

Offline Maintenance Prcerams. See Section 3.5.4.3.

"Off-the-Shaelf® Ecuipment. To qualify as Off-the-Shelf Equipment, a unit of
equipment must meet one or more of the following criteria:

g. It is identical to equipment used as an integral element of at least one
currently operational system; adequate maintenance procedures have been
developed for the equipment; and maintenance records are available for
examinaticn by the FAA.

b. It is similar to current operational equipment that is used in at least one
operational system; &dequate maintenance procedures have been
developed for the equipment; and maintenance records are availabie to the
FAA; the differences from the currently operaticnal equipment are of
.minor nature and do not affect the operating speed or internal operating

"techniques.

e. It is currently in the final phases of design; its design is based on the use
of currently available components; and the manufacturer {s committed to
. complete the product design, including the development of specific

adequate maintenance procedures and providing continuing product
supmrto . L4 L4

Online. Actively engaged i NADIN operational functions for use by the operational
system.
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Online Maintenance. Maintenance of elements during periods when the elements are
actively engaged in NADIN operational functions, or under the control of the online
system (see Section 3.5.3.2.1).

Online Maintenance Programs. Maintenance performed by the operational pregram
wnicn inciudes routines Yo maintain and report on current element status, detect ..
errors, and diagnose and print out Umited information on errors (see Section 3.6.3.3.1).

DOperational Program Comoonent. See Section 3.5.3.

Preventive Maintenance. Planned periodic marginel and functional testing of
elements and components (e.g., checking for cut-of-tolerance components, checdng
for misalignment of tape head).

Routine Meintenance. The regular repair of failed components at the test bench and
regular repair and maintenance of electromechanical devices (e.g., cleaning and
adjusting magnetic tape heads).

Scheduled Maintenance. Planned maintenance, which includes preventive, routine,
&nd corrective maintenance.

Station. Same as terminal.

Suoport Program Component. See Section 3.5.4.4.

Svstem Performance Analvsis Programs. Deleted.

Terminal. A device that operates on & NADIN ecircuit or identified NADIN interface
over wnich data (messages or control {nformation) is exchanged. Essentially, all
elements other than NADIN nodes are terminals.

Unschecduled Maintenance. Maintenance required immediately following a failure
founa Dy the online maintenance function which cannot be scheduled for a later time
(e.g., total system failure, or an element failure where no further element of that
type is available for use by the operational system).

Utilitv Programs. See Sections 3.5.4.1 and 3.5.4.2.

3.3 Svstem Recuirements and Configuration

The NADIN system shall be an integrated digital communications system providing a range
of eqmmunication services, as desaeribed herein, that presently are serviced by separate
FAA networks. Furthermore, the NADIN system shall be capeble of modular expansion to
meet future growth in existing services &s well as to provide the capability for
accommodating new services and functions as specified in Section 3.4.1.1. The NADIN
- system shall consist of data switches, concentrators, and the associzted communications
equipment and facilities required tc [nterconnect switches, concentrators, subscriber
terminals, and other networks ds subsequently specified in this paragraph. The NADIN
8 .

..
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switeh equipment includes digital computing elements, memory element, input/output
elements, and adapter units to provide the interface to computer-oriented peripheral
devices, selected subscriber eircuits, and remote concentrators. The network must exhibit
extremely high reliability to provide continuous 24 hour per day operation 7 days a week,
The system shall have excansion capability to meet anticipated incresses of air traf‘ic
control data, high level networ1$ operation and shall be of efficient and economical design-
that will assure continuity to the operation. The NADIN system <hall be:

a. Based on off-the-shelf components with only such modifications or custom
_ features as are necessary to perform the functions that are detailed in this
specification:

b. Readily expandable to meet changirg needs with & minimum of reprogramming
and no over-all system downtime.

c. Controlled by operating system programs, which assign tesks in a planned-
manner embodying the automatic reassignment of elements under failure
conditions, so that no single element is critical to the operation of the system. .

d. Highly reliable and easily maintainable, monitoring its elements and detecting
its failures,

e. Provided with sufficient memory, arithmetic and control, and input/output

elements in an online status so that individual element failures will not resul? in
noce failures, no- :

f. Designed to minimize programming, training, maintenance and logistic support
in.quantity and personnel skill levels required for implementation and operation.

g In conformance with certain minimum hardware functions that are separately
stated in this specification. '

3.3.} Svstem Network Conficuration

The NADIN configuration (see Figure 3.2-1) shall consist of:

a.  Two switching nodes geographicelly separated within the conterminous U.S.
(CONTS), e&nd interconnected via two 9600 b/s dedicated synchronous
communications eircuits, and two 4800 b/s dial bhack up synchronous
communjcations circuits,

b.  Twenty-three concentrator nodes, located at each ARTCC (except Balboa)
within the FAA jurisdietion, l.e., all twenty ARTCCs within the CONUS and the
ARTCCs at Honolulu, Anchorage, and San Juan. Concentrators shall connect to
the data switches over point-to-point 9600 b/s dedicated synchronous
communication circuits and 4800 b/s dial backup eircuit. Each switeh shall
control approximately one~half the total number of concentrators located within
NADIN.
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Links connecting terminals with concentrators, of the following types:

l. Low-speed, 50 to 300 b/s asynchronous teletypewriter communication
circuits. ]

»

2.  Synchronous and asynchronous medium-speed circuits.

o High—speed, byte-serial computer circuits, connecting concentrators to the

NAS 8020 computers.

Multiple low~- or medium-speed communication eircuits to international centers
of the ICAO network (AFTN).

1. low-speed, S0 to 300 b/s asynchronous teletypewriter communication
circuits. )

2.  Synchronous and asynchronous medium-speed circuits.

Two medium-speed synehronous communication circuits connecting the NADIN

switching centers to the Weather Message Switching Center (WMSC) located in

Kansas City.

Medium-speed ecircuits to the automated flow control processor facility
collocated with the Jacksonville ARTCC.

Deletec.

Medium-speed asynchronous and synchronous eircuits to Flight Service
Automation fgcilities that exist or are planned at the time of NADIN
implementation.

Medium-speed synchronous cireuits to Air Carrier Communication Systems for
automatic exchange of flight data.

Medium-speed synchronous circuits to the National Weather Service processor.

s
y

10
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Training and developmental concentrators. During normal operation, with two
switches and 23 concentrators connected and operating, it shali be possible to
connect and operate through the direct dial system to either switch up to three
additional concentrators which will be used for training and for new or modified
interfuce development and testing. During periods of degraded performance it
shall be permissible fzf the switch to semi-automatically disconnect any
training or developmental concentrator which is connected to the switch.

Medium-speed asynchronous circuit to the Air Force switching center at
“Carswell Air Force Base.

Meaium-speed éynchronous circuit to the NfPC/(CNS) processor.
Medium-speed synchronous circuit to the Flight Data Input/Output system.

Medium-speed synchronous circuit to ARINC &nd to the Eastern Airlines system
one.

‘Pnis configuration provides an integrated network for all current ATC teletypewriter
subsystems and networks, and is referred to as NADIN. The implementation of NADIN
will thus provide the baseiine system for additioneal integration of data services requiring
substantially larger traffic volumes, faster response time requirements, anc additional
interfaces. Interface terminations for the concentrators and switches are specified in
Getlail in the appendices.

3.3.2 NADIN System and Network Capabilities

The system shall be capable of:

Aa.

Transferring all messages presently being handled by the FAA Service B
network (Aree, Supplemental, Utility B, Center B, and NASNET).

Transferring all messages presently being handled by the FAA controlled
portion of AFTN, to be referred to herein as the National AFTN.

Interfacing and communicating with, but not limited to, the Weather Message
Switching Center {(WMSC), Direct Access Radar Channel (DARC), Aviation
Weather and NOTAM System (AWANS), Central Fiow Control, Air Carrier
Communication Systems, National Weather Service (NWS) at Suitlang,
Meteorglogical and Aeronautical Presentation System (MAPS), the International
AerongUtical Fixed Telecommunications Network (AFTN), the Air Force
switcning center (Carswell), the NFDC/CNS, the FDIO system, and the Flight
Service Automation System.

Reediiy implementing hardware and software functions to handle all projected
traffic volumes and data services.

12
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e.  Throughput and delay factors within the limits stated within this specification.

f. Highly reliuble operation, with easily maintained components &s further deflined
witnin this specification.

g. Monitoring its elements and detecting its failures, and sutomatically responding
to its failures. e

h. Online monitoring and recording of operational date that will provide

- information on sysiem throughput, message volumes, message distribution,
status of nodes, links, and queueing delays.

-

3.3.2.1 Switch-to-Switeh Communications

Initially, the switching centers shall be connected via two 9600 b/s leased communication
" circuits. Each switeh shall have the capability of semiautomatically calling the other
switch over a dial-up switched network in case of primary circuit failure. Primary
circuits shall be capable of being served by both digital and analog leased data circuits
(see Sections 3.4.8.6.1.10, 3.4.8.6.1.16 and Appendix RJ.

3.3.2.2 Data Flow and Message Handling

The switching centers shall contirol gli data flow throughout the network, except that
uncer normai operation the concentrator will provide local switching of messages between
¥DIO terminals and NAS S020 coimputers. Data {low between terminals shall be via the
appropriate concentrators and switching centers with all routing and accountability
(except as noted above for NAS §020-FDIO loca! traffic) being handied by the switching
centers. Messages handled by ne network shall have the option by ecircuit to be converted
to the basic NADIN format upon input to the concentrator, or at the switehing center.
Provision must be made at the switching center to ensure that all messages routed to
international AFTN locations are in conformance with Annex 10, messege handling
requirements, to the exient specified in this specification and in accordance with

applicable provisions of ICAO DOC 8259.

3.3.2.2.1 Functional Division. The functions of the switching centers are divided into
two parts: one thatis concerned with the transfer of messages between switching centers
&nd one that is concerned with the transfer of messages o concentrators and terminals of
the network and to tributary networks.

5.3.2.2.1.1 High Level Transfer. The transfer of messages between switching centers is
considered the high level portion of the network and shall be es specified herein.

-

- v

3.3.2.2.1.% iniranetwork Transfer. The transfer of messages within the network, and to
triputary networks shail be hancied by the switching center software except for the
iimited Jocal swiiching for NAS S020-FDIO traffie. This software shall be modular in
design to allow the addition and deletion of network &nd tributary interfaces without
redesign.

* [
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3.3.2.2.1.3 Information and Control Messages. The network shall be capable of handling
two basic types oI messages on circulls oetween switching centers, and between switching
centers and concentrators. User messages are handled throughout the network and are
referred to herein as information messages. Messages required for network econtrol
purposes (i.e., circuit/channel st,ntus, automatic test messages, etc.) are referred to as-
network control messages.

3.3.2.2.2 Over’low Handling Reguirements. In unusual eircumstances when the
instantaneous trallic io&Q IS (00 large o process, during extended circuit outages, or
during an extended terminal outage, it will be necessary to protect against overrlow
conditions. Each NADIN switching center, automatically, and by command from the
system operator, shall be able to throttle input, move queues and messages from primary
mass storage to seconcary mass storage, and take other appropriate action as necessary
based on the contractor's design. The contractor shall describe the apprcachi he proposes
to preclude these conditions, (l.e., overloads, circuit or terminal outages, ete.) what
actions he procoses to take under these conditions, and all operater notifications and
resuiting operator actions.

3.3.2.2.2.1 Overflow Queue Handline. Each of the two NADIN switching centers shall
have the capabiity via & supervisory console operator input, to cause accountaple
messages in queue to be removed from the "online™ system and transferred to removable
secondary mess storage. This process shall be selectable by station and by transmission
priority level. Messages which are classed as unaccountable shall be removed from the
"oniine" system, (i.e., active elements) and discerded. Upon command by the supervisory
console operator, the NADIN switch shall read the esccountable messages {rom secondary
mass storege back into the "online" system and process them for transmission. These
messages will be pleced at the botiom of the message gueue.

3.3.2.2.3 Message Processing, The switching center provides the majority of message
processing runctions requirea within NADIN. These functions shall incluce, but not >e
limited to, the {ollowing: -

e.  Message buffering

b. Cede and format conversion as required

c. Message routing

c. Message journal.ling

e. Queueing of messages for output to concentrators

{. Opers tional data collection, analysis, and statistical report generation

g. Maintaining online and 30-day storage &s required

R Message preparation and buffering for high level link operation

i Queuging of messages for output to other networks or hosts
-j.  Format control and edit

K. Message accountability

L Network management

-3.3.2.2.3.1 Formet Control and Edit. An automatic intercent and error correction
function shall be providea to correct certain types of format errors. The intercept
operator shall have the capability to display and attempt manual correction of errors not
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corrected sutomatically. The switch shall service and address the intercepted message to |
either the originator or system intercept. The automatic formal error correction |
capability shall include the detection and processing of messages without start of message

(SOM) sequences and/or end of message (EOM) sequences. .

3.3.2.2.3.2 Address Verification and Restirictions. The NADIN switch shall have the
capability to determine that the origin station and destination addresses, for which
NADIN has final delivery responsibility, are valid. Also, the switch shall be capadle of
examining incoming addresses and preclude delivery to specific addresses &nd groups of
addresses (including collective addresses), based on the origin station. The intent of this
requirement is to accept messages only from authorized locations, to restrict acceptance
of messages having wide distribution patierns, and to restrict delivery to authorized
network terminals, including the restrietion of one class of terminal communicating with
- another. Example: Military BASOPS have no requirements to communicate with Air
Carrier Dispatch Offices, even though both are valid network terminals. Messages
received thet violate routing restrictions shall be treated as edit failures. When input is
receive¢ with & diversion indicator, NADIN will only be responsible for the first line of
addresses. |

3.3.2.2.3.3 Code and Format Conversion. When messages are received from other
networks external to NADIN, e receiving switch shall perform code and format
conversion as required to be NADIN compatible. Messages received from within the
NADIN retwork destined to terminals within. the NADIN network shall be converted to the
appropriate code and forinat as determined by the NADIN destination output circuit.
Format conversion for locally switched traffic between FDIC and the NAS 5020 shall be
provided by the NADIN concentrator o insure ecompsatidle communications format, e.g.
correet End of Line (EOL) Sequence, End of Transmission (EOT) sequence, etc. The code
anc format of messages destined to other networks shall be converted as required.

Three (3) and Four {4) Character Addresses
(A) NADIN scftware will modify received three character addresses for routing and
output delivery by adding K in front of the address and following the sequence
with YF (i.e., - KXXXYF).

(B) If the received address contains four (4) &lpha characters, NADIN will add YF
to the address prior to message routing and output delivery.

R
)
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3.3.2.2.3.4 Inlercept Functions. Refer to Appendix SS as the governing document for
consoie funclions, positions, designs, and locations. If the NADIN switch detects an
invalig, ilegal or unidentifiable message format or message address that relaxed editing
proceaures cannot correct, the switch shall service and sddress the intercepted message
to either the originator or system intercept. Intercept shall be selectable by input line™
ana station. Any communication ervelope format errors (i.e., missing or invalid address,
missing or invalid STX, missing or invalid EOM, etc.) in messages from the NAS $020
computer detected by NADIN shall be errored and routed to the originating NAS 9020.
For NADIN-to NAS 9020 compuler message transfer NADIN shall ensure the NAS 8020
receives the EOL sequencé preceding ETX by inserting EOL before ETX.” The NADIN
switch shall assume no routing responsibility for messages intercepted and returned to the
message originator, except for SS messages intercepted. Undeliverable SS messages
snould be queued ahead of lower priority messages and behind other SS messages queued
at the edit position (SS messages should never be rejected back to the originator) (see
. Section 3.3.2.2.8.2). Messages intercepted and delivered to the intercept position shall be

routed following reentry. From the system intercept functional position, the NADIN
switch shall pe able to accept & corrected version of the message and process the
corrected messages as if it were received through a normal line input. In addition, the
NADIN switeh shall journal the intercept event and reentry of the message.

ey
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3.3.2.2.3.5 System Intercept Position. Refer 1o Appendix SS as the governing document
for console funclions, posiiions, designs, &nd iocations. The NADiIN system intercept |
position shall be one or inore addressed terminals coliccated with & NADIN switch. It
shell be capable of receiving intercepteqd messages from the NADIN switch, displaying the
messages to an operator, accepting/operator corrections 1o the intercepted message and,
upon operator command, reentering the measstge inio the NADIN system. The NADIN
system intercept position snall provide selectable hard copy of all messages delivered to
the terminal &nd all messages entered from the {erminal. It shall also be capable of
functioning as an entry device for originating messages into the NADIN system. The
NADIN intercept system shail be capable of processing up (o two percent of the peak
hourly rate of messages entering the network (see Appendix Z). Thz intercept positions
shell pe modularly organized so as to permit cost-effective utilizetion of Government
operators as the intercept message load fluctuates.

5.3.2.2.3.5.1 System Intercept Position Configuretion. Refer to Appendis SS &s the
goveraning cocument ior console functions, positions, designs, anc iocations. The NADIN
system intercept position shall use programmable, intelligent KVDU terminaels operating
in. ASCII code. Each terminal's capabilities shall inciude: dispiay of all ASCII characters
including communications conirol and Gevice control characters; unigue display of
non-printing characters; display of the reason for iniercept proviced by the switeh,
possibly by flagging the f{irzi error discovered; forward a&nd backward line-by-line
scrolling; cursor coniroi flefy, right, up, Sowr, eCit functions (cleer, insert character,
delete cnaracier, insert linw, celete ling, ete.), direct retransmission of messages;
automatic generation of the intercept service header upon reentry. Also, each terminal
shell pe capable of processing & MaxiMmum MeSSRge lergth of 3700 characters. The
contracior snel deiiver a minimam of 25 percent additional execuiable memory above
that actually used.

Trne KVDU termingl shall pe capediz of displaying &ll 128 ASCI characters in & 24 line,
80 craracier mer Line formseil. The cnaraciers displayed shall use at least & 7 X 9 dot
matrix. Tae dispiay sereen shell measure a° laast fifteen (15} inches cn the disgonal and
shall have & non-zisre surface. The brighinass shall be sufficient to allow the display to
pe read easily Srom & distance of three {3} feet with ambient light of 7¢ It. candles. The
termingl shall be eguipped with & keyboard cepadle of generating all 128 ASCII
characters, anc shail foliow the normal ASCII arrangement for the glohabetic and numeric
keys. Suitable keys shall be provided for cursor conirol and control of edit functions. It
shail de possivle {roin the intercept position io cause a printout to be made of the
displayed message.

3.3.2.5:%4 Mesé‘ége Distributior. The NADIN switch shall distribute messages to a
concentrator or Lerminal (or switen in the case of switch-swileh transmission) so that only
the selecied coacentratlor of terming! receives the messegs transmitied.

3.3.2.2.3.7 Routing Reguirements. ‘The NADIN switch shall determine the correct
routing for eéach incividuel messagze with the exception of those FDiO and NAS 9020
originatec messages locally switered by the W ADIN concentrator. A routing program is
required {o convert system 3. &, &, anu & characier addresses to absolute routing
parameters. The NADIN switch snall be capable of performing address transiation to
determine the destinations of the message by line, concentrator, and terminal address.
The following types of routing shall be accommodated:
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Explicit address: Single or multiple explicit addresses, each one identifying a
specific addressee.

Collective or group adcress: Each address inay represent one or more explicit
addresses. However, thé result shall not exceed 512 explicit addresses per
message.

-Implied routing: In addition to the specified addresses, the message shall be
routed to one or more additional addresses up to a maximum of eight additional
addresses. The implied routing criteria shall be input station and input line.

Alternate routing: Instead of routing the 7n'essage to the stated eddress, route
the message to an alternate address but keep the original address in the

message header. _ .
Exception routing: Deleted.

internal routing: Routing messages to internal nodal or system functions, e.g.,
intercept supervisor, traffic retrieval, maintenance reports and similar
functions, shall be accomplished by any of the above addressing or routing
metnods, initialized by table-build statements, modifiable by table change,
subject to equipment configuration constraints.

NAS 5020 service messages: The SSU and SSD messages shall be automatically
routed by their-address to the NADIN switch supervisory position.

Service messages other than SSTs from the NAS 9020 which are sddressed to
the message switch shall be automatically routed to the NADIN switch
supervisory position for manual action.

Tne contractor shall design the routing program and directory to accommodate future -
changes to the definition of the Sth, 6th, 7th, and 8th characters of ICAO addresses, e.g.,;
Sth, 6th, and 7th characters become designators for operating agencies, seronautical
authorities, ete., with a single 8th character used for internal routing within an office, or
the use of a 9th character for retaining the current internal routing assignments. This
capability must be modular and easily implemented.

3.3.2.2.3.8 Routthg Table Changes. Routing tables necessary to perform normal routing
functions shall have the capability of being modified online by adding, removing, or
modifying their contents to'add, change, or delete destinations to eliminate the impact of
system configuration changes on an
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operational program. ALl such changes shall produce a printed copy to the switching
center system econsole ogerating parsonnel.  Furthermore, gsuch changes shall be
permanzntly recordeq, so as 10 be active afler a sysiem recovery. These changes shall be
subject to constraints impased by &ny online configurstion contro! requirements. Changes
to configuration controi shall ac? be intermixed with esch other, nor with routing. At the
time of implementation of an anline routing chenle; all traffic aiready In queue shell be
processed without regard o tne rouiing chenge, excapt for alternaie routing changes
which sFall affect all wraffic, put not masseges in the process of {rensmission.

3.3.2.2.3.8 Kouting Liné Serregation. The NADIN switeh shall be capable of segregating
sciion addresses by emaneting message sBwitch or cfricentrator circuit as appropriate so
that oniy eddresses destined for that emaneting sireult appear in the message header for
that circuit. This process is also known as address stripping.
$.3.2.5.3.10 Automatic Alternate Roulinrs. The NADIN switch shall have the capability
to automatically route messages (o an eiiernate address instee? of the stated address,
while maintaining the orizinal eddress in the mersage header. Routing tablies necessary to
perform euicmetic alternasie routing shall nave the zapability of being modified oniine by
adding. removing or mofifving their oo s o add, ehange, or delete queues to
climinate the impect of sysiem conlipursiion chenges on an operational program. All
such cnenges Shall procuce » pouoied sopy o the swiicning ecerter system console
operating geisonngl. Furthorooed, wuch Changes zhall be sermanently recorded, so as to
be active riter & zystenm ¢ &1 the rime of imolementation of gn online change to
the automalic aiierns ¢ shall be processed without
regard teo uhs o : , CBuk messares in the process of
transoission; ent on i g€ DULNOGary. The messaze switch shall perform the fol-
iowing functions:

8. Automatic alternefe rovting ceseeility of any gueues to ansther terminal using

& .
EXN

g
o) CaZee

Wi o A
bouale | o

.~
s ey 2

itisn cnreuch printout whenever autometic slternate

-
5
sompiaied.

c. Capabdility to oh for gAditional locaticns ¢ be automatically
aternaie routsd anc relwen of eny localions that have been previously
. :

}}:;9

.

3
sulomstically sliern

d. Restorstiion ©f &l locatiens suiomsticellv alternate routed or due to be
sputomaiicsily alternete routed when there hoas been & system failure or restart.

e. Mot aliow metomnziic olierasts rewiing wihen manual aliernate routing is in
Progress.

R Aliow menusal cancailation of avtomeatic alternate routing when in progress.

g. - Alow sil eircuil hroadbast messsgerttl be transmitted even though terminals
have been placed jn &n automatic alternate route status. . |

.
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h. Allow group address incssages to a multidrop circuit to be transmitted to the ;
appropriate alternate addressee in the case where some of the stations on the E
circuit are in the alternate route mode.

3.3.2.2.4 Message Processing Functions. When & message is received, the switch shall
determine accountability requirements based on the criteria stated in this specification .
(see Section 3.3.2.2.7.4). For those messages requiring accountability, the switch shall
store the message on secondary storage. Al locally switched traffic (i.e., switched by the
input concentrator) is unaccountable. For messages not requiring accountability,
secondary storage protection is not required provided the contraclor complies with the
other requirements of this specification, e.g., link coztrol protocols, address restriction,
journalling, and traffic analysis. The message response to a terminal shall be optional by
circuit. The message switch shall perform the following functions:

a. Records the message as appropriate for journal and retrieval requirements.
b. Provides all required code and format conversions.

c. Examines destination addresses and routes the message based on these
addresses.

d. Queues the outgoing message f{irst-in first-out by internal priority for
subsequent distribution (see Section 3.3.2.2.8). i

e. Communicates with the concentrator and other nodes to establish message
transier.

f. Queues ali messages to the baseline circuit of a group of circuits in rotary.
Distribution {rom a rotary base shall be by one of two methods both selectable
by table-build statement:

(1) Fully cooperative - selection of the first available circuit from the
baseline circuit, or

{2) Equal load sharing - selection of the first available circuit from the last
circuit selected.

g NADIN shall automatically respond to the SST service message sent by the NAS i
8020 computer with & SST service message.
A

3.3.2.2:5, Message Distribution. The system shall forward the message according to the
link protocol, iormat, and code prescribed for the outgoing circuit. On circuits
connecting the switch to & concentrator, the switch shall forward a message on a frame
by frame besis. The concentrator shall accept the outgoing message on a frame by {frame
basis (see Section 3.3.2.10.5) and

&8. .Provide error checking and acknowledgement upon receipt of each {frame.
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b. Call the destination terminal, except in the case of traffic to the NAS 802¢
computer, following the receipt by the concentrator of the {irst message fraine
of the messuge from the switch. For messeges to the NAS 5020 comiputer, the
NADIN concentrator shall call the destination foliowing Jeceipt oy’ the
concentrator of the End of Message {rom the switch.

c. Forward the message to the destination terminal in the correct code, format,
and protocol on & frame by frame basis.

’

3.3.2.2.6 Message Delay. NADIN shall satisfy the delay requirements as specified in
Appendix Z.

-/

a. Tnhe message accountability response from the message switch shall arrive at
the concentrator within 2 seconds after terminal message transmission is
completed. ‘ :

b. The delay between successive waiting frames on a synchronous circuit shall not
exceed three character intervals.

c. The delay between successive blocks {or be{ween characters of a reassembled
message) on an asynchronous circuit shall not exceed one character interval.

d. Tne deiay between successive messages, blocks, or frames on other circuits
external to NADIN shall be covered by the appropriate Interface Control
Document contained in the sappendices of this specification. Appendix Z
specifies expecied traffic characieristics and volumes to be supported by
NADIN, defines system perforinance reguirements in terms of throughput and
deiay, and specifies communication terminations required at concentrators and
switcnes.

3.3.2.2.7 Message Accountability Requirements., As 8 minimum, message accountability
shall be proviced in accordance with tne folowing guidance.

3.3.2.2.7.1 Message Numbering Requiremerts. The NADIN switeh shali number all
messages boin accountaple and unaccounteble (with the exception of concentrator
switched NAS 3020-FDIO messages anc¢ the exception of NADIN response messages) to
each subscriber. Individual numbering sequences shali be kept for each subscriber input
and output. After & terminal has trensmitted & message into the system, the switch shall
assign and notify the terminal (if cirauit is so classmarked) of the assigned sequence
number.. Tre swifch shaill assign message priority level two to the response message to
ensure immediate celivery of the sequence number to the terminal. Message number
sequencing Dy subscriber shall be a table buiid parameier, its use optional by emanating
switeh circuit or concentrator circuit.

3.3.2.2.7.2 Node Accountability Requirements. The NADIN switch shall be responsible
for the proper accounting of incoming messages.and shall inform the originating terminal
or interfaces of any accounting discrepancies.
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3.3.2.2.7.3 Incomplete Messages. The NADIN switch shall notify the transmitting
concentrator or switch of any transmission and logical errors which occur during the
message exchange. However, if & message text is incomplete but there is complete
heading information, the switch shéll forward the received portion of the message &S
directed by the header. New endings shall be added by NADIN in accordance with ICAO
Annex 10, Volume II. Traffic addressed to the NAS 9020 and perceived as incomplete by
NADIN wilkbe delivered to the destination NAS 9020 DTE position, with the check text,
new ending added, for handling by the destination addressee except for missing EOL prior
to ETX which is handled in accordance with Section 3.3.2.2.3.4. When an incomplete
message from the NAS 9020 is received by the NADIN concentrator it shall be delivered
to the originating NAS 9020 computer.

3.3.2.2.7.4 Unaccountable Messages. The switch shall have the capability to determine
' if @ message is accountable or unaccountable based on incoming eircuit and input station.
Messages that are unaccountable do not reguire recovery as a result of node and circuit
failures, and shall not be retrievable from the switching centers even during normal
operations. These messages are accountable by the end-to-end users and are recovered
and protected against loss by procedures outside of NADIN (see Sections 3.3.2.3.3 and
3.3.2.2.2.1). All message traffic from the NAS 9020 to NADIN will be classified as
unaccountable.

3.3.2.2.8 Message Priority. The switch shall process information messages based on &n
internal four ievel priority structure. NADIN does not change message priority. Level 1
shall be the highest level for message processing.

Information Internal Priority
Message Priority
8S Level l
DD Level 2
FF Level 3
GG Level 4
JJ Level 4
KK Level 4
LL Level 4
3.3.2.2.8.1 Link Priority. Circuits between switching centers, and between switching

centers and concegtrators shail employ &8 two-level link priority system. All information
messages-except level i will be assigned a low-link priority. Level 1 shall be assigned a
high-link priority. Network management messages shall be assigned high or low priority
based on function, but will have precedence for transmission over information messages of
thg same link priority.

3.3.2.2.8.2 SS Priority Messages. All messages having a priority of SS shall be queued
ahead of lower priority messages &after existing SS messages, and routed to the
destinations without deiey. Each SS priority messasge shall also be delivered to the
supervisory console printer for any manual functions. . ‘

22
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The editing functions for SS messages shall be relaxed so that the only criteria for
forwarding is & complete "valid" address ending in EOA. These SS priority messages
procedures supercede general message handling procedures described elsewhere in the
specification. s

3.3.2.3 Messége Retrieval

The NADIN switch shall -have an automatic capsability (i.e., no manual intervention
required for NORMAL online retrieval operation) to identify, process, retrieve, and
retrensmit messages identified in a user's retrievql service request. This retrieval
capability shall not apply for those messages that are unaccountable in the NADIN. The
request shall contain one of the following options: ’

&a. A specific station message output sequence number.

b. All messages inclusive between two output station sequence numbers.

c. All messages inclusive between two intervals of time by output circuit and by
output station.

All retrieval requests shall be limited to & maximum of 10 messages whether the request
is by sequence numoper or time parameters. A sequence number retrieval request with &
range exceeding ten {10} shall be rejected as invalid. A time range request shall result in
the first ten messeges in the time frame being retrieved if more than ten are present in
the interval. ’

5.3.2.3.] Retrieval Storage. The switen shall have the capsacity to provide fully
automatic, oniine retrieval ol the peax six hours of message traffic. Retrieval must be
provided for 30 days of traffic on a removable, mass storage device (e.g., magnetic tape
or disk). The retrieval of offline stored messages shall be performed online once the
proper files are made aveilable. The contracior shall provide the methodology to include
identification of offline files and protection against erroneous file purging (see
Section 3.3.6%

Y

3.3.2.3.2 Retrieval Response Time. Once the file is available to the online system, the
total elapsed response time (from reception of the retrieval request to queueing of the
retrieved message) shall not exceed five minutes under peak hour traffic load at an input
rate of 30 retrieval requests per hour. The system shall be capable of accepting & series
of retrieval requests and queueing them for processing.

5.3.9.3.3 Retrieval Responsibility. The NADIN switeh shall have the capability to
determine wnich messages, are to be recorded for possible retrieval and which are not
{i.e., accountable vs. unaccountablel, based on the parameters specified in Section
3.5.2.2.7.4. Therefore, messages mey be nonretrievable because of several reasons:

a. Network accountability not required, there{ore no record copy is available.

b.  Retrieval file is purged, unresdable, ete.
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c¢.  Requesting terminal was not an addressee for the message. Exception: switch ]
center operation positions shall be able to retrieve any accountable messages.

If no retrieval is possible, the switch shall respond to the user's request for message
retrieval indicating that message retrieval was unsuccessful. A copy of this message shall
be supplied to the supervisory retrieval position at the switch.

3.3.2.3.4 Retrieval Request Message Format. All retrieval requests shall be single
addressed messages, the address being the appropriage' 8 character addresses assigned for ﬁ
automatic retrieval processing. The first three characters of the text field shall contain
the characters RET to indicate retrieval request. Messages returned to terminals as a
result of retrieval by output parameters shall be labeled as duplicate messages by
insertion of the characters "DUPE" (except for circuits that have the dupe inhibit class
mark; as required by ICAO Annex 10 for Baudot circuit output (for IAS circuit, NADIN
will insert "DUPE (CR) (LF) (VT) (ETX)"). In particular, the inhibit classmark is in effect
for NADIN to NAS 9020 messages.

Responses to retrieval requests shall be returned with the same priority as that of the
message Deing retrieved. Retrieved messages of SS priority shall not be delivered to the
supervisory console printer unless the supervisor was the originator of the retrieval
request.

3.3.2.4 Journalling Requirements

The contractor shall provide equipment and methods to collect, organize and record data
required for online and offline functions of Sections 3.3.2.4.1 and 3.3.2.6 of this
specification. Each message transiting a switch, including those messages ior which the
switch does not provide accountability and retrieval, shall have the event recorded. In
addition, sufficient journal information shall be forwarded to the switeihn by the
concentrators to ensure that the analyses specified in Section 3.3.2.6.5.4 can be carried
out.

3.3.2.4.1 Message Journalling. As a minimum, the following information shall be

recorded for all traffic transiting a switch:
- %

-

- -
. All data contsired between SOH and STX, formatted for storage for ease of
access to discrete significant data elements in the header. '

* b Deleted
¢. - Number of characters or octets in message text.
d.  Number of characters in message header.

e. Date time of receipt by message switch (month, date, hour, and minute).
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{. Dute time of transmission by message switch (month, date, hour, and iinute).
g. Input station and serial number, if applicabie (see Section 3.3.2.2.7.1).
h. Output station and serial Aumber, if applicable (see Section 3.3.2.2.7.1)

i. Jgentification of the switch and concentrator channel on which the message was
received and that on which it was sent.

jo Jaentification of NADIN inter-switch trunk transfer.
-]
kK. Disposition of message, (e.g., transmitted normally, intercepted, overflow,
returned to origin). :

1. Response to retrieval requests.

3.3.2.4.2 Associated Data Journalling. The following data shall be journalled with each
message recorded per the requirements of Section 3.3.2.4.1, as appropriate:

a. Number of message frames received by the switch.
b. Number of message frames transmitted by the switeh.

c. Date time, duration, 1/O port number (concentrator or switch), and calling
station for messages from diai up terminals.

d. (Requirement deleted with dropping of FOT.)

e. Number of chargeable units. if message is to receive billing analysis, &
chargeable unit is to be determined by dividing message character count by six.

f. Number of network control messages received by a switeh.
g-  Number of network control messages transmitted by & switeh.
h. Reports, commands and alarms.

3.3.2.4.3 Permanent Recording of Journal Information. Permanent recording of journal
information shall,pe on a removabie secondary storage device, (i.e., magnetic tape, disk,
etc.) organized by 24-hous’, clock Jesignation. Nothing in this section shall preclude the
contractor from deriving .this information from other online files and subsequently
recording it on the removable secondery storage device at appropriate intervals. The
contractor shall supply sufficient reinovable secondary storage to store offline ten days of

journal information.
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3.3.2.5 Supervisor Functions

Refer to Appendix SS as the governing document for console functions, positions, designs,
and locations. There shall be several functions which require communications between
the NADIN switch and operators, maintenance, and programming personnel. All functions
required to effectively manage the switch and network, control and operate the
equipment, control the flow of u“afﬁc, diagnose and correct equipment or software -
malfunctions, &na to permanently record designated events, commands, responses, and
actions shall be included as supervisory functions. These functions shall be exercised from
system consoles at both switching centers. These functions shall include, but are not
limited to, the following: .

a. Traffic intercept =!

b. Traffic services:

c. Computer operations -

d. Maintenance notifications .

€. Programming notifications

{. Switch supervision

g-  Traffic supervision

h. Reports, alarms, commands

3.3.2.8.1 Supervisory Configuration. The switeh design shall permit any of the above
functions to occur at any position under configuration control. The configuration control
shall oe under dyramic control of the switch supervisor. The contractor shall develop &
normal operating configuration that shall logically group the above functions. The
configuration shall take into account anticipated activity, operational concept, and
economic minimization of equipment and manpower. If there are any constraints that
would limit or prohibit the reconfiguration of these functions, the dynamic allocation of
these functions or combinations thereof, or the electrical or logical interchange of the
provided equipment(s), the contractor must state the nature of these limitations.

3.3.2.5.2 Reports, Commands, and Alarms. The contractor shall provide a repertoire of
supervisory reports, commands, and alarms. This repertoire shall be described in a
suitable manual that contains the meaning, priority, acknowledgement (depending on
execution status), format, and operator actions (required or recommended) as appropriate
for each node command and alarm. This repertoire shall include but not necessarily be
limited to those reports, aiarms, and commands outlined in Appendix K.

3.3.2.5.3 Access Restrictions. The contractor shall specifically provide & method of
logically inhibiting access to certain commands from all positions except those so
designated by coRfiguratinn control. Even in the allowable position(s), access shall be
logically limited. Examples.' of commands that fall into access restrictions are:

&8 Altering core locations or disk locations
b.  Activating patches, directory changes
¢.  Shuiting the system down

d.  Activating diagnostics

-

.

26

REVISED JANUARY 18, 1884

ey




November 4, 1983 FAA-E-266la
3.3.2.5.4 Circuit Monitoring. The contractor shall provide a method of monitoring the
status of all NADIN backbone circuits. This monitoring function shall pot hinder the
performance of the system. If any performance degradation occurs, notification shall be
given to the switching center. Further the system shall output a slatus repori to the
supervisor, listing the user circuit status, whenever the capability for NADIN to deliver or
receive message traffic is lost. Ve

3.3.2.6 Offline Statistical Analysis

The offline analysis functions described in this section shall utilize raw data contained on
the journal record described in Sections 3.3.2.4 and 3.3.2.6.5.4 of this specification, and
operate independently at each switch center. The contractor shall provide programs to
analyze the recordea raw data as defined in this specification. Each function shall be
initiated by input commands (e.g., console keyboard input, card input) to be specified by
the contractor. A means of specifying default values for input commands shall be

) provided. Results of the unalysis shall produce hard copy output at the supervisory

console or the line printer, by optional command. The contractor shall identify and
provide for any additional functions for statistical analysis, and illustrate the utility of
these additional functions, necessary for the contractor's design approach. The
paragraphs of this section shall not determine the required software organizational
structure, e.g., whether one program or multiple programs will be necessary. The
contractor shall determine the structure and shall demonstrate the adequacy and
efficiency of the structure to meet the requirements of this paragraph.

3.3.2.6.1 Message Intercept Anelysis. This function shall report values for each of the
following: “aggregate number of messages transmitted by the NADIN element under
snalyis, the percentage of the aggregate in each reportable intercept category (see
Section 3.3.2.2.3.4) and the percentage of the aggregaie returned to the NADIN element
under analysis. It shall be possible to obiain reported values for the NADIN element under
analysis, i.e., for a specific terminal, for all terminals on & specific circuit of a
concentrator, for all terminals assocjated with 2 specified concentrator, for all terminals
associated with & switch, and for any desired grouping of terminals.

3.3.2.6.2 Biliing Analysis. The function shall report values for each of the following:
aggregate number of messages analyzed, the aggregate number of chargeable characters
in those messages, and the cost charges for the messege (aggregate number of characters
times the associated cost charge) per each billing account. Each input tecminal shall be
billed to only one billing account. Messages from terminals without billing accouats shall
be charged to a single default account designated for that purpose. A maximum of 127
billing accounts shall be allowed with 8 maximum of 8 terminals per account. Applicable
taxes shall not be inciuded in the billing enalysis. The aggregate number of messages
analyzed and the aggregate number of chargeable characters shall only include those
messages for which there’ijs & charge. All messages with KK or LL priority from a
chargeable terminal shali have a charge. Messages of all other priorities shall not have a
charge. In case of inultiple deliveries for & message input {rom a terminal, each message
delivered shall be included in the sggregate number of messages. The aggregate of the
messages . analyzed shall include .each messagg successfully delivered to the intended
terminal , or

L]
ae
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network exit interfuce. Element 4 of Additional Datla Field (optional subfield A) shall not
be used to determine billing. Charges shall be computable by two methods, each having
its own control parameters:

a. Utilizing message priority and associated cost (reference FAR 189).

b. Deleted.

c. Utilizing originating station and associated cost.
It shell pe possible to obtainh report values for a specific terminal, for all terminals for &
specific account, and for any desired group of accounts.

3.3.2.6.3 Dial-Up Circuit Analysis. This function hall report values for the aggregate
number of calls, and the total duration of calls. It shall be possible to obtain reported
values for a specific dial-up port associated with a concentrator, for all dial-up ports
associaled with a concentrator, or-to obtain values for all dial-up ports essociated with a
switch, and for any desired grouping of dial-up ports. The functions shall also report
values for the following: date time of each call, the duration of the call, the originator
iaentification, and destination identification.

3.3.2.6.4 (EX) Retransmitted Message Analysis. Deleted.

3.3.2.6.5 Traffic Analysis. The traffic analysis processing shall be capable of providing
traffic information on & selectable terminal, circuit, concentrator, or switch basis, except
for locally switched traffic (see Section 3.3.2.6.5.4). The period for which this
information is calcuiated shall be as specified by the operator with at least the ability to
obtain quarter-hour results. The traffic information shall include, for the specified

period, &t least the following:

a. Number of messages received, total, and by precedence category.
~ b.  Similarly for number of messages sent.

c. Number of characters received.

d. Numbper of characters sent.

e. Count of messages by precedence category, and by message length, with
reasonable upper and lower limits for each of at least 20 message length cells
or brackets, and shall provide for a routine override of the limits provided.

B\

-

3.3.2.6.5.1 (EX) Formats.’Deleted.

3.3.2.6.5.2 (EX) Terminal Grouping. Deleted.

3.3.2.6.5.3 (EX) Journalling and Traffic Analysis Procedure Design. Deleted.

L1d 2

28
REVISED JANUARY 18,1984 ;

‘e




November 4, 1983 FAA-E-266la

3.3.2.6.5.4 Traffic Analysis of Locally Switched Messages.’ The traffic analysis
processing shall pe capable of providing tra{fic information for locally switched traffic.
Data for locally switched messages shall be provided for traffic between all pairs of
locally switchea stations (FDIO-NAS 9020) on each concentrator. In addition, both local
and nonlocal traffic data shall be,available. The local traffic information shall include
gathering at least the following dala to be processed of{-line.

a. Number of messages sent per hour, by hour.

-

b. Similar information for messages received.

_c.  Deleted. =
d. Deleted.
e. Deleted.
f. Deleted.
g- Deleted.
k. Deleted.

i. A count of the number of local messages required to be transmitted to the
switen as & result of circuit contention with traffic from the switch or

destination unavailability.

3.3.2.6.6 Hardware Configuration. All of the above analysis programs shall operate on
tne provicead equipmnent, but may operate on offline equipment. The contractor shall state
what equipment configuration is needed and the impact, if any, to the online systems.

3.3.2.7 NADIN Expansion Chuaracteristics

NADIN shall be capable of expansion in a modular fashion, to accommodate the
requirements specified in Appendix Z.

3.3.2.8 Terminal Operator Assistance

To maximize operator efficiency, the concentrators and switching centers shall provide &
degree of assistahce to & terminal operator.

8. Deleted g
b.  The switch shall provide the following features:

1. Message accountability (See 3.3,2.2.7.4).

.. -
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2. Initiation of eircuit continuity checks.

3. Initiation of network service messages as failure conditicns reGuire,

4. Service and i'pterg}ept positions at esch switching center. ]
5.- Address veriﬁcat;on (see Section L 3.2.2.3.2).

3.3.2.8 .Initielizetion and Recovery

As a minimum, the following i{nitializaticn and recovery requirements shall be provicec.

3.3.2.9.1 System Start-Us. The NADIN switch shall be supplied with self-loacing
operationel programs tnat, upon operator initiation, will load the operational prcgram
from a removable secondary Sstorage device, &ssume full control, initialize all
communications ecircuits, devices, counters, etc., and initiate communications. The
system start-up procedures from the time of operator initiation to the time external
communications may be initiated shall not exceed 60 seconds. This time shall incluce
loading of a&ll pregrams, tables, and directories, and the printout of the system status at
the sucervisory position (see Section 3.5.3.1.5).

3.2.2.3.2 Svstem Shutdown. The NADIN switch shall be capable of being shut down in en
orcerly manner uncger operator intervention. This procecure shall allow ail traific in
transit to be processed as normel, but shall stop all polling and refuse acceptance of new
traffie. Furthermore, notification to all terminals and concentrators of this process shall
be automatic &s the result of an operator command. Upon attaining zero gueue staius. a
recert shall e sent to the switeh supervisors. Upon another operator command, polling
and acceptance of traffic shall resume. :

3.2.2.9.3 Svstem Recoverv Routines. System recovery shall be provided to permit the
NADIN to regzin normel operationai capability ai'ter a period of degraced operstion. The
sysiem recovery function shall assume control of the NADIN switch upon the initiation of
sysiem recovery Dy eitner automatic control procedures resident in the switeh cperating
system or & manuel entry from the supervisor's console. The system recovery shall
determine all messages for which the NADIN switch has delivery responsitility, i.e., those
that were uncelivered or partially delivered at the time recovery was instituted. Upon
restoral of message switching functions, the switch shall transmit (or retransmit in the
case of partially delivered messages) all such messages. Normal system recovery shell
restore input and output station serial numbers, cumulative traffic statistics, and other
nontransient inf@rmation such that the NADIN users are not required to take any local
actichi to resume service. In the event that any message may be duplicated during this
precess, the message in question shall be lebelled as a suspected duplicate message except
for traffic to NAS S020 or other eircuit with the inhibit classmark. In those cases where
recovery status information or the active responsible message file is nonretrievable or
destroyed, the NADIN switch shall assume an initialized state and so notify all network
users (also see Section 3.5.3.1.6). . .
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3.2.2.9.4 Decraded Mode Recoverv. System recovery shall also permit the NADIN to
reconfigure into a requcea or degraded moce of operation when one or more hardwere
elements have failed and have been switched offline. The system's adjustmenis to

establish such an operating mode shall be as automatic as {easiCle.

3.3.7.9.5 Switch Malfunction Detdetion. If conditions occur which cause error conditions
in the switcning :unctions ol one oi the NADIN switches, the other NADIN switen, in-
resconse to operator commands, shall be cepable of assuming the loac of the failed switeh
by semiautomeatically dialing each of the failed switches' concentrators. Either NADIN
switch shall be capable of assuming the traffic load and functions of the other NADIN
switch as well as maintaining its own traffic load and functions within two minutes of
receiving the network operator's command. The.two minutes is predicated upon & first
atiempt successful dial connection to each of the other switching center's concentrators.
The -raffic load and performance requirements for this situation are defined in
Appendix Z. Upon restoral of the failed NADIN message switching center and ugen
recc.ving an operator's command, the operating switching center shall relinquish control
of inhe restored switching center's concentrators via an orderly transier process that will
{ncluce the transier of input and output station sequence numbers and gueued traffic. For
a planned transier of all the network functicns from one switching center to the other
switching center. the contractor shall provide for the transfer of queued traffic, input and
outzut station sequence numbers, and other parameters in a logical manner to permit an
orcerly ansier. For & planned transfer of functions, the two minute transfer time is
waived as a recuirement. Ways of accomplishing a planned and unplanned transfer of
functions shall be described by the contractor &nd the equipment and computer pregrams
delivered shall be capable of meeting this requirement. The contractor shall assume that,
- for the curation, one message switening center is sustaining the treffic load of the entire
NADIN network, the requirements stated in this specification as comprising the
non-operational pregram component (i.e., traffic analysis, table-build, offline harcweare
and softwere maintenance) must still be met by the surviving message switching center
(see Sections 3.4.2.2 and 3.5.2.2.1).

3.3.2.0.6 Abnormal Svstem Conditions. The NADIN system shall be designed in such a
wayv that the occwrrence ol a noae or circuit failure causes little disruption in system
operation, anc that the network can recover rapidly from the effects of such a failure.
“The switches shail have the capabdility to detect failures and to take corrective action. In
a given instance, it mey be difficult to distinguish between a circuit failure and & node
faiiure. The contractor shall submit a Jetailed plan of how he will support network
operation curing noce and cireuit fajlures as part of the hardware and sofiware design
data. The plan shall contain a detailed explanation of how circuit and node failures will be
detected using the contractor's equipment and software.

-

-
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3.3.2.10 Concentrator Message Handling

The concentrator shall be responsible for receiving incoming messages from termirals and
other subscribers, e.g., processors and forwarding the messages to the switching center on

a frame-by-frame basis or in the éase of locally switched messages shall perform local
routing (see Section 3.4.7.6.1). The concentrator shall have no secondary storage except
for meintenance and diagnostic purposes (see Section 3.4.7.1 (i)). Training and
development concentrators at Oklahoma City and Atlantic City shall operate under
procedures in Section 3.3.2.10.9.

3.3.2.10.1 Concentrator-Data Switch Message Format. Unless otherwise stated, the
message format used between the swilch and the concentrator shall be the message
format compatible with the originating or destination terminal. However, no constraint
- shall be placed on the concentrator that would preclude the concentrator from performing
" all message format conversions. It is mandatory that the concentrator architecture
permit the modular expansion of message format conversion.

3.3.2.10.2 Concentrator Supplied Information. The concentrator shall supply the
following components, for circuits so classmarked, of message formats when not supplied
by the originating terminal:

&. Deleted.
b.  Filing time - derived from real time that message was input.

c.  Originator indicator - derived from poll call if multipoint, or fixed if
point-to-point.

c. Deleted.

e. Deleted -

f. Priority alarm sequence - for those circuits so class marked to have
concentrator supplied information inserted, NADIN shall insert the priority
slarm seqguence immediately following the origin field in all messages
containing a SS priority.

Combinations of these message format components shall be selectable by concentrator
input circuit, via® tsble-build statements. The contents within each of the above
components except priority alarm sequence may vary by input station.

3.3.2.10.8 Address Indicators. Originator and Jdestination address indicators shall be
those in current use in the AFTN and Service B systems. However, combinations of three,
four, six, and eight character addresses may be mixed in any message input to NADIN.

3.3.2.10.4 - Message Transfer. The establishmert and termination procedures to be used
for information exchange betweean the switch and the concentrator as well as between the
concentrator and the terminal shall be in accordance with the link control procedures as
defined in Section 3.3.4 and as further defined within this specification.
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3.3.2.10.5 Switeh to Concentrstor. Messages frecm a switch to a concentrator shell Se
transferred on a Irame-oy-frame basis. The concentrator shall perform all required
intertace functions before communicating with the selected output eircuit to include, but
not limited to, buifering, format conversion, speed conversion, code conversion, device
control, and link control. Upon request by the switch, the concentretor shall send a
network control message to the switeh containing the message transfer status of all output

circuits emanating from the respective concentrator. B

3.3.2.10.6 Terminal to Concentrator. In general, messages being transferred to a
terminal shail taxe prececence over messages being received from a terminal. The
concentratoer shall maintain a polling list for each multipoint terminal circuit. The polling
lists may be weighted to accommodate the expected traific from any one terminal The
polling of each sequence shall proceed independently of all others. The polling sequence
shell be interrupted only when a terminal indicates readiness to transmit, when the
corcentrator hes a message for a terminal in the sequence, or when additional fnput would
ceuse an overload. The concentrator shall provide all interface features required by the
terminals. The concentrator shall be capable of recognizing traffic activity and, during
low trarfic periods, increasing the time interval between polis by an adjustable factor.
The concentrator shall return to the normal polling rate during periods of high traffic.

3.2.2.10.7 Concentrator to Messaze Switch. The concentrator shall accent information
from terminels, breax the inrormation stream into frames in accordance with the NADIN
procecures, and {except for locally switched traific as discussed in Section 3.4.7.6.1)
transmit the frames to the switeh using NADIN link control procedures. The concentrator
shall provide all necessary code conversion, format conversion, speed conversion, and
buifering. The concentrator shall transfer the message to the switch in the code end
format received, unless conversion to NADIN format and code is indicated. Conversion to
NADIN format and code shall be determined by concentrator input cirouit.

3.2.2.10.8 Network Control. The transfer of messages from the switch to the
concentrator ang 1rom the concentrater to the switeh shall be controlled as needed by
network control and network status messages. aAs per: of the CPFS (see Section 3.5.2.1.1),
the contractor shall describe, with sucporting analysis, the means to ensure coordinated
message transfer between the switch and concentwrator and terminals, the use of network
status and network control messeges in effecting the coordination, and how the contractor
will meet these requirements based on the performance and eapacity requirements stated
in Appendix Z.

3.3.2.10.9 Training Concentrators

%
The sysiem shell sucport the functional requirements of the test and training
concentrators. These functional requirements are as follows:

a. Training concentrators shall not be permitted to send messages beyond the
switch with which tests are being conducted.

- .
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b.  Training concentrators shall be able to operate in the receive only mode i.e., no
input shall pe permitted from test terminal by supervisory command.

c. Training concentrator traffic shall be accountable or unaccountable based on
circuit classmark. e

d. Tne -training concentrator at the FAA Technical Center shall have the
capability to route messages from one station in its configuration to single or
mmultiple stations within its configuration only.

e. The training concentrators at Oklahoma City shall have the capability to route
messages through the switch to each other only.

f. For planning purposes the traffic loads on the test and training concentrators
shall be capable of handling up to the normal concentrator traffic loads
specifieo in Taple Z-5, appropriately modified to refiect the particular port
configuration. However, the total system throughput requirement shall rernain
as specified in Table Z7-A and Z7-B.

No special software shall be required to support the above functions. NADIN system
capabilities sueh as implied routing, supervisor commands, address restrictions and
associated procedures should be used to support the test and training concentrator
requirements.

3.3.2.11 Concentrator Failures

Under normal operating conditions, failures may occur that will adversely affect
concentrator operation. Subsequent paragraphs describe certain possible failures and the
actions which shall be taken to correct them.

3.3.2.11.1 Node Failures. Node failures are defined as faults that occur within one of
the two following areas:

&. The termingl associated with a concentrator.
b. The concentrator hardware or software.

3.3.2.11.1.1 Terminal Failure Detection. Terminal failure shall be determined in part by
the type of terminal in question.
:.\

-
-

\

8. _If a terminal with no response capability has not generated traffic during &
given time interval {greater than the procedural interval for generating a
circuit check message), the concentrator shail assume the terminal is in a failed

: status and shall send a status message to the switch. This function shall be
optional by circuit.

('1) The time period before failure is assumed shall be an adjustable

», > ud 3 -
parameter within concentrator software, varying from 5 minutes to 25
minutes, in 5-minute or smaller increments.
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(2) Incependent timers shall be set for each terminal, via a table—build
statement.

(3) Once the time limit is exceeded, the timer shall be reinitialized.

b. If a2 terminal with reso‘onse capabilities does not answer consecutive polls, and
the circuit facilities are determined to be in working orcér, the terminal is
classified as being in a down status. The number of consecutive polls

- eonstituting a terminal failure shall be an adjustable parameter by circuit via
table-build statement.

3.2.2.11.1.2 Remedial Action. Upon determination of & terminal failure or if & periocic
chaennel checX message 1S not received, the concentrator shall immediately notify the
switen of the terminal or circuit status via a network control message. In the czse of
terminel failure the switeh shall inhibit further message transier to that terminal -In
i-stances where a periodic channel message is not received, NADIN shall continue to
ransier messages over those uncontrolled international circuits.

3.3.2.11.1.3 Failure During Message Transier. A terminal may f{ail while tr ansmitling a
message to its concentrator, or it may I&il wnile receiving & message.

&. If the message transmission is interrupted within the header (before STX or
ecuivalent), the ccncentrator'shall igrore the message. The terminal, not
receiving an acknowlecgement {rom the switch, must senc the messege again.

b. If t e entire header {through STX or ecuivalent) was received, the concentrater
shall follow the procedures of Section 3.3.2.2.7.3.

c. In the event that the terminal feils during receipt of a message, it is the
responsibility of the terminal operator to examine ‘the received portion of the
message and cetermine whether a retransmission is necessary when the device is
returnec to normal operating concition.

3.3.2.11.1.4 Restoration of a Terminel, When a terminal indicates to the concentrator
that its operationai status IS restoreag, either by answering polls or by generating traific,
the concentrator shall inform the switeh of the restored status.

3.2.2.11.2 Concentrator Failure Detection. Determination of & concentrator node failure
shall be mace Dy the switcn (see Section J.4.7.8).

%
3.3.2.71:3 Rnstgriﬂz a Concentreter (o Operaticnal Status. The concentrator shall be
cepedle of reinitializing 1ls operating system anc ol accepting down line loed from the
switch. If an automatic command {rom the switeh for reinitializing the concentrator fails,
it. will be necessary for a switch operator to call on the ARTCC to request

.

e L ]
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manual reinitialization of the cencentrator. For this purpose, each concentrator shall be
equipped with a control panel ipdicating status, alarms, and control switches for

_reinitialization.

3.3.3 Interfaces, Circuits, and Terminals

NADIN requires a wide range of capabilities to perform the data services required. The
operation of the NADIN interfaces with other systems and networks, NADIN circuits and
terminal equipment provide the complete message tr nsfer capability. These interfaces
may be either asynchronous or synchronous, and may ge either character oriented or bit
oriented.

3.3.3.1 Interfaces

Required interfaces for NADIN operations are listed in Appendix Z and described in the
appropriate Appendices.

3.3.3.1.1 Error Detection and Recovery. All NADIN: interfaces described in
Section 3.3.3.1, except for the low speed interfaces (50 and 75 b/s), provide error
detection and recovery procedures at the link level. Minimum error detection shall be
provided by use of the Block Check Character (BCC) and parity on X3.28 character
oriented links and Cyclic Redundancy Check (CRC) on bit oriented links. Parity error
checking is provided on NADIN-NAS 9020 links.

3.3.3.2 Terminal Failure

A terminal will not generally be provided with automatic back-up provisions in case of
failure (see Sections 3.4.9.1 and 3.4.9.2). However, selected users will be provided dial
back-up. These include:

8. FDIO,
b. Canada.

3.3.3.3 Terminals

Terminals connected to NADIN may be Government or non-Government operated, owned
or leased, and communicate in 5-level ITA-2, 7-level IA-5 code, ASCII, or ICAO-7 code
(see Séction 3.4.9 and Appendix S, NADIN/Data Terminal Equipment).

3.3.3.4 Circuits -

The contractor shall provide the capability for each concentrator and switching center to
establish circuits to terminal devices, other network nodes, or interfaces as required by
this specification. Link control procedures shall be selected to provide the most efficient
and effective method of communication where not otherwise specifically defined.

36
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3.3.3.4.1 Circuit Failures. Occasionally & dedicated communication circuit may fail.

a. Upon determination of & circuit malfunction, the appropriate remedial action
shall be taken: A ;

1. Implement dial back*up to replace the failed circuit if available.
2.  Hold traffic to a terminal at the switch if & dial back-up is not provided. l
3. Generate a message to an operator at the switch to initiate repairs.

b. Messages interl:upted by a circuit malfunctipp are handled as follows:

1. Where frame control is provided, lost frames are retransmitted.

-

2. Wwhen the message ‘is partially received at the concentrator, it shall be
forwarded to the switch (see Section 3.3.2.1 1.1.3).

3. Messages partially received by a terminal shall be recovered, where
necessary, by an operator request for retransmission from the switch.

c. Once s malfunction has been corrected, the system shall resume normal
operation: '

1. The controlling node shall drop the dial back-up and resume normal
operation.

2. The concentrator shall inform the switch of the restored status of a
terminal thereby releasing all traffic being held for that terminal.

3.3.4 Communicstion Formats

3.3.4.1 Message Formats

The NADIN concentrator shall provide conversion from the originator's message format to
a format for internal NADIN processing &nd from the internal NADIN format to & format

applicable to the destination. These conversions shall include:

1.  Addition and deletion of upshift and downshift characters as required for
effective code conversion.
~

- Y

2.  Addition and geletion of control characters or sequences &s specified in the
applicable appendices.
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3. Rearrangement and/or revision of header information to be consistent with the
spplicable appendices.

4. Any other conversions necessary to assure effective, meaningful
intercommunication between the originating and destination systems.

In generaly only one communications message format will appear on & user circuit.
However, circuits may be designated as capable of handling bit ' stream. The
switch-switen and concentrator-switeh circuits (trunks), however, shall accommodate
multiple communications message formats and shall be capable of handling textual data in
any code or bit-stream configuration. Messages shall be handled one at a time between
terminals and concentrators. Maximum message size (SOM to EOM) shall be
3700 characters, except for messages to or from AFTN circuits, in which case the
maximum message size shall be 1400 characters or to the NAS 8020 computer, in which
case the maximum message text size shall be 800 characters and is measured from STX to
ETX. New Ending Procedures (ICAO Manual Annex 10, Volume lI) shali be employed on
any excess lengtn message (except those to or from the NAS 8020 which are discussed
pelow) &nd a service message shall be automatically generated and sent to the ong'mator
{excessive length message will only be determined on input).

All message formats using 7-level code (IA-5 or ICAO-7) shall! be consistent with the
provisions of FiPS Pubiication l.

The message size on delivery (except to the NAS 9020 computer) may exceed the
maximum in cases where NADIN generated data causes the received message to expand
beyond maximum message size (generally less than 50 characters). Ail messages
addressed to the NAS 8020 computer in excess of 800 characters shall
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be routed to the NAS 9020 DTE position. However, a maximum of 3700 characters shall
be routed to the DTE position. When the message exceeds 3700 characters, then NADIN
truncates the message at 3700 characters and follows the procedures defined in
Section 3.3.4.1, Message Formats, ,except that the message shall be routed to the
destination NAS 9020 DTE. On output from the NAS 8020 computer, there is a
3700 character message length restriction. The NAS 9020 computer is the only interface
which permits different maximum message length on input versus output. All other
NADIN inferfaces have message lengths which are identical on input and output. Over
long messages received by NADIN from the NAS 8020 computer should be handled &s
follows: send STX followed by SVC followed by the remainder of the service header line
followed by the first 100 characters of the over long message received from the NAS 9020
computer, back to the originator NAS 9020 computer.

3.3.4.1.1 Service B. The Service B format shall be used at FAA terminal locations
presently served by Area B cirduits (See Appendix D).

3.3.4.1.1.1 NADIN Response. When the switch has accepted a message, it shall return a
response to the terminal indicating acceptance of responsibility for the message . The
required fields of the response message, in order, are Date Time Group (DTG), Originator
aodress, Supervisory Information, Message Separator, and End of Message (EOM), as
follows:

(a) DTG consisting of six numerics indicating day, hour, and minute the message
was received at the switching center.

{b) Originator address of six or eight characaters identifying the ICAO address of
the terminal entering the message.

(c) Supervisory information indicating the link identification, message number by
24 hour clock (sequential) and other contractor recommended data. This
information shall not exceed the remainder of the origin line, and shall end with
CR LF.

(d) Message Separator consisting of four to 10 line feeds, setable by terminal
address, via table-build statements.

{e) EOM consisting of NNNN.

3.3.4.1.2 AFTN. “The AFTN message format is defined in ICAO Annex 10, Volume I for
ITA-2 and TA-5 (ICAO-7) coded messages. The specific format to be employed for each
AFTN interface are specified in the corresponding appendices to this specification. For
messages transiting international circuits of the AFTN (as opposed to national circuits
controlled solely by the U.S.A.), the contractor shall provide a capability to insert and
delete the second carriage return in the slignment function. The NADIN shall have the
capability to employ the use of multiple lines of addresses, but shall process them into
multiple messages before passing them to the high level network or to circuits identified
&s AFTN (ITA-2 and 1A-5) to ensute that no more than one line of addresses remains in the
message after address stripping has been applied.
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3.3.4.1.3 NADIN Information Message. The NADIN Information Message format is the
basic message format for the system and shall be employed for specified 1A-5 (ICAO-7)
messages to and from unintelligent and intelligent terminals, and computer interfaces.
Appendix Z defines those circuits fgr which NADIN format is to be used. However the
particular elements of the NADIN format to be used for a particular interface shall be in
accordance with the appropriate Interface Control Document. The input format from
unintelligent terminals is modified by not requiring the supervisory information, date-time
group, and origin indicator. The required fields for the messdge, in order, consist of Start
of Heading (SOH), Supervisory Information, Priority, Addresses, Date-Time Group (DTG),
Origin, Start of Text, Text, End of Text (ETX). The message elements are as follows:

a.  SOH consisting of the IA-5 character 0/1.
b. The IA-5 Group Separator (GS) character 1/13, optional by circuit basis. '

c.  Supervisory information consisting of the Transmission Identification (per ICAO
Annex 10, Volume II), plus any other information pertinent to the link
recommended by the contractor for data integrity not to exceed the rémainder
of the line. The line shall end with CR LF. Supervisory information is not
mandatory from 1A-5 terminals having automatic recovery capability.

d.  Priority indicator consisting of the appropriate two alphabetic characters.

e. Delimiter consisting of space character 2/0.

f. Addresses consisting of a space and three, four, six, or eight characters to
identify each destination for the message. The end of each line of addresses

shall be completed with CR LF. The last address shall be followed by CR LF,
{file separator.

g. Date-time group consisting of six numerics indicating day, hour, and minute the
message was prepared. This is not required from circuits so classmarked.

'h.  Delimiter consisting of space character 2/0

i Message originator consisting of six or eight characters identifying the ICAO
address of the terminal location entering the message. This is not required
from cig.cuits so classmarked.

-

. Additional data field. See paragraph 3.3.4.1.6.
ke Delimiter - end of line sequence consisting of CR LF.

1. Text shall be constructed as follows. The first character in text shall be the
start of text character 0/2 and shall always be present. Text shall consist of
alphanumerie (stream pf IA5 characters) or graphic (stream of B bit octets)
text. The total méssage size shall not exceed 3700 characters or multiples of
8-bit octets which shall be counted from start of message (SOM) to end of
message (EOM). Each line of text shall end with carriage return, line feed
except that the last line shall end with CR LF VT. NAS 9020 message traffic
shall be processed as specified in Appendix F. .

m. ETX consisting of the IA-5 character 0/3.

~en
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3.3.4.1.3.1 NADIN Response Mecssage. The NADIN switching center shall respond
indicating acceptance of the message only for those terminals class-identified as
unintelligent. This response shall ingicate acceptance by the switching center. Intelligent
terminals will transmit all required-fields of the message with message accountability and
accuracy sutomatically provided through use of the link control procedure when required.
The required fields of the response message to unintelligent terminals, in order, are STX,
Date Time Group (DTG), Originator Address, Supervisory Information, Message Separator,
and End of Text.

(a) _ STX consisting of the JA-5 character 0/2.

(b) DTG consisting of the six numeries indicating day,hour, and minute the message
was received at the switching center.

(¢) Originator address of six or eight characters identifying the ICAO address of
the terminal entering the message.

(d) Supervisory information shall consist of the IA-5 character GS, followed by the
Transmission Identification (per Annex 10, Vol. 1), plus any other information
recommended by the contractor for data integrity and disposition of the
message by the switching center. This information shall not exceed the
remainder of the line and shall end with CR LF VT,

(e) ETX consisting of the IA-5 character 8/3.

b4
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3.3.4.1.4 NADIN Network Management. NADIN network control messages are used to
mansge the nelwork resources and may consist of any bit combination in the link data
field subject to the following restrictions:

a. A maximum of 2000 bits”

H

b. Bits are used in increments of eight-bit bytes, called octets,

c. The Cominunicafion Control Field (CCF) is annotated, by setting the MT bit, to
indicate a network control message format. :

3.3.4.1.5 Hés—sa—g'e Types. Deleted. l

-. 3.3.4.1.6 Additional Data Field (ADF). This section is no longer valid because the
" Additional Data Field is not being used within NADIN. The Additional Data Field may be
used between networks other than NADIN. NADIN shall not process any data, located in
the ADF, to support its system functions. If the Additional Data Field is used, the format
shall be in accordance with ICAO Annex 10, Volume II, Paregraph 4.4.18.1.3. If the
Additional Data Field is being used, a space (character 2/0) after the origin shall be
indicated. Tne Additional Data Field shall be terminated with either an end of line
function or a STX. If an Additional Data Field is present it shall begin with a space
character and shall have a maximum length of 52 characters. Transmission control
characters shall not be permitted. ‘ :

NADIN shall be transparent to the content of the additional data field and tolerant of its
optional occurrence after the originator address. If an ADF is used a space character
shall follow the originator address. The ADF shall not exceed the remainder of the origin
- line. It shall end with whatever character or sequence would ordinarily terminate the
originator address were the ADF not present.

If an origin line is required on output NADIN shall repeat the input ADF, if any. I the
output message is SS priority and no input ADF was supplied NADIN shall supply the‘
priority alarm sequence following the originator address. NADIN shall not supply the
priority alarm sequence if an ADF was present on input or if no originator 1ine is called ‘ '
for (by circuit format) on output.
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3.3.4.1.7 NADIN Response Messages. The contractor shall provide a capability at each
switching center to generate responses to each terminal on classmarked circuits and l
interfacing system to ensure message accountability and responsibility, node and terminal
connectivity, line status, and network status, as required.

3.3.4.1.7.1 - NADIN Teletypewriter Perminals. All terminals on classmarked circuits shall ‘ ;
receive a positive response to each input message to indicate to the operator status of '
messages. The response indicated in Sections 3.3.4.1.1.1 and 3.3.4.1.3.1 shall indicate

normal system acceptance of a message.

3.3.4.1.7.2 Al NADIN Terminals. For all terminal input, both accountable and ,
unaccountable, input-responses other _than normal™¢hall include an indication to the

terminal operator of the status of the input message, terminal, or network as required.

~ The indicator repertoire shall include as a8 minimum.the following:

a. Message Edit Failure. Response shall indicate the parameter or field of the
input message that failed to pass edit. When an input terminal or circuit has
been selected to refer edit failures to the edit service position, the service
message to the originator shall be omitted except for service messages
responding to overlong messages as specified in section 3.3.4.1.

b. Routing Failure. Response shall indicate messages that cannot be delivered
{each must be indicated) and the reason, such as terminal address undefined,
illegal destination for input source, ete.

e. Cireuit Continuity. On uncontrolled international circuits the NADIN switching
centers shall, in the absence of any other data to transmit to the terminal,
periodically generate a message to each terminal on such circuits. The timing
shall be selectable, by circuit, for 5-, 10-, 15~ or 20-minute intervals and shall ¢ -
include, as & minimum, the current DTG, last message number sent and last
message number received.

d. System/Network Status. Each switching center shall have the capability to
transmit appropriate status messages to terminals and interfaces concerning
abnormal NADIN conditions that could have caused a loss of service and
messages. These messages shall be sent to locations as specified in a failure
notice group address table. This table shall be constructed by table-build

statements.

:.\
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3.3.4.1.8 Communication Data Field (CDF) Format. The Communicaticn Data Fields
consists of a control bloex followed by the message text. In addition a control block
extension of variable length may be appended after the text portion of the CDF. The text
portion of the CDF shall not exceed 2000 bits. The control block characters which
precece and in some cases also follow the text shall not add more than an additional 448
bits. The network entry processor (either switch or concentratcr)y will structure the
control block containing encoded information to accompany data being passed between
various NADIN processing modules. The econtractor shall implement the control bloek ina -
format consistent with his network design and this specification. The message text shall
be in accorcdance with Section 3.3.4 or the governing Interface Control Document.

3.2.4.2 Communicetions Control Field (CCF) Format

This format is required when an information or network management message transits
NADIN_ecircuits between switching centers (high level network) and between switching
centers and concentrators. The CCF comprises i{nformation required to exercise
communication control, f.e., the control functions required for correct message handling

ter the message or message part hes "cleared" the DLCTF function. The CCF and the
CDF together form the Link Data Fleld. The CCF shall be in the format described below
and further illustrated in Figure 3.3-3.

8.

b.

c.

Field 1:

Field 2:

Field 3:

A
~

Bits 2 and 1 identify ¢he message priority which shall be interpreted
as follows:

° 00 low priority,
o 01 medium pricrity,
o . 10 high priority,
o 11 highest priority.

Bits 8 through 3 shall be 101000 respectively.

Field 2 consists of two octets to completely specify the network exit
address. The first octet is the exit address which icentifies the
NADIN exit node (concentrater or switeh) to which the frame is to
be transmitted. The exit address values of all binary ones and all
binary zeros shall be reserved. In the second octet bits 1 to 8
{dentify the appropriate I/0 port number at the NADIN exit node.
(Not used on switch to switch link).

Field 3 consists of two octets which together denote Message
Identification Number (MIN), providing a range of 65,536 numbers.
MIN values are assigned sequentially by network entry node and exit
and shall be consistent with other NADIN MIN assignments contained
in this specification. Octet 2 is used for MIN's of less than or equal
to 256 with Octet |1 reserved for use when MIN numbers exceeding
256 are needed.
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d. Field4: This field consists of two octets. Octet] isused to provide a-future
capability for extenced numbering for Frame Seguepce Numbers
(FSN). In Octet 2-Bits 1 to 7 are the first seven binary digits of
Frame Sequence Number. The FSN indicator identifies the sequence
number of each frame of a multiframe message. The FSYN shall e
assicned in sequence beginning with all zeros. Bit 8 in Octet 2 is the
tinal frame’indicator being one for the last frame of & multiframe .

message, or the only frame of a single frame message, and being -
zero for all other frames.

e. ~ Field 3:  This field consists of a single octet. Bits 1 to 5 comprise the
MCF/NMF, interpreted acceording to the setting of bit § as either 2
message code and format component, designating the coce anc

. . format type or a network management function component,

i -designating one of 32 possiple network menagement message types.

Bit 6 indicates message type and determines the order of

transmission as follows: MT = 1 network management message and

MT =0 Information fmessage. Bit 8 is the network

.acknowledgement indicator and set to -0 to indicate

acknowledgement not required, and 1 to indicate acknowledgement

required. In this epplication bit 7 is not used and is always set to
zero.

f. Field 8:  This field consists of 2 octets. Octet 1 is the entry address whieh
jdefitifies the NADIN entry node that aceepts the méssage on input

. to the network. The entry address values of all binary ones.and all

" binary zeros shall be reserved. In Octet 2 of field 6 Bits 1 to8

identify the appropriate NADIN entry node's [/O port number for the

originating eireuit which input the message to the NADIN entry node.

3.3.4.2.1 Switching Center to Switchinz Center. This section has been deleted and the
technical ecntent incorporated into Section 3.3.4.2. '

3.2.4.2.2 Switching Center to Concentrator. This section has been deleted and the
technical content incorporated into Section 3.3.4.2,

2.3.4.2.3 Concentrator to Switehing Center. This secticn has been deleted and the
technicel content incorporated into Section 3.3.4.2.

3.2.4.2.4 NADIN to Other Networks and Systems. When the NADIN interconnects over
circuits or channels using Dil-orientec procequres, a CCF and CDF are optional. However
if used the CCF shall follow Section 3.2.4.2 of this specification.

2.3.4.2.4.] Message Seouence Numbering, For those links to other networks in which
message acgountapility is maintainec by message sequence numbering, the NADIN shell
verify the continuity of input message sequence numbers. The contractor shall
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provide logic that maintains circuit operation when user supplied input message sequence
numbers are out of order, garbled or missing, and automatically notifies the transmitting
station. Upon detection of a sequence error, missing, or otherwise unidentifiable
sequence number from a station, NADIN will increment by one the previously received
sequence number, sending a&’service message designating the incremented sequence
number to the originator of the last message sequence number. If the sequence number .
detected is larger than expected, NADIN will use this new number incremented by one as
the next expected sequence number sending a service message designating the missing
sequence numbers to the originator of the last message sequence number, In every case
of sequence numbering errors, transmission of the messages should continue and the
?wliltching center operator shall be notified. Sequence numbering within NADIN shall be as
ollows:

1. — The range of sequence numbers should be from 0000 to 9999 or from 000 to 999
depending on circuit's classmark.

2.  Sequence number 0000 (or 000 for classmarked circuits) shall never be used.

3. All input/output sequence numbers will reset to 0001 (or 001 for classmarked
circuits) at the end of the radio day or following switching center failure if
necessary.

3.3.4.2.5 NADIN Network Control Messages. The contractor shall provide a method of
generating,-detecting, and exchanging network control messages for determining status of
network nodes, interfaces, and circuits, and controlling and monitoring the flow of data
between switching centers, and switching centers and concentrators.

3.3.4.3 Data Link Control Procedures

The high-level link procedures as defined by Appendix A, shall be the data link control
procedure used over the switch-to-switch and switch-to-concentrator cormnmunication links.

3.3.4.3.1 Link Address. The addressing octet of the data link control field (DLCF) shall
be used without extension. Oectets containing all ones (11111111) and all zeros (00000000)
shall not be used for normal address assignments.

3.3.4.3.2 Link Control. Options provided by the control octet of the DLCF shall be
chosen on the basis of network configuration.

-
-
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4.3.4.3.2.1 Control Field Extension. All NADIN buckbone (switch-switch &nd
switch-concentrator) links shall operate in the basic control format. This format allows
the primary or secondary of the link to have a maximum of seven fremes outstanding. I
long delays occur that are due 1o a primary or secondary waiting for acknowledgement of

outstanding frames, the link shall use the extended control forinat. The extended format.

allows for a maximum of 127 outstanding frames. The link, however, shall be configured
to sllow a maximum of only 15 outstanding frames before generating the appropriate

glarms. 7~ .

3.3.4.3.2.2 Operational Mode. The switch-to-switch link and switeh-concentrator links.
shall operate in the asynchronous balanced mode (ABM) for both primary and back-up
configuretion. . - L

3.3.4.3.2.3 Disconnect Mode. A -combined station in the asynchronous balanced mode
responas to a disconnect command by entering the asynchronous disconnect mode.

3.3.5 (EX) Operational Instructions. Deleted.

3.3.6 Secondary Storage Labels

All removable secondary storage media used by the NADIN operational program
component shall have automatically generated opening and closing labels in accordance
with ANSI X3.27 that identify the data contained therein, opening and closing times,
retention or purge time of data, and other information needed to meet the requirements
of this specification. All removable secondary storage media shall have opening labels
checked by the software and the media shall not be accepted by the NADIN system for
any function that could result in an overwrite of its contents unless the retention time has
expired. The coniractor shall generate and print external labels based on information

extracted from the opening and closing labels.

3.4 NADIN System Hardware

3.4.1 NADIN Switching Center

The NADIN swiich shall be a high speed, general purpose, digital, solid state, stored
program, data switching system. The N ADIN switeh shall be modularly expandable.

3.4.1.1 Switching Center Expansion

R
Tne NADIN switch shail ne capable of expanding independently in throughput transfer
capability, active memory capacity, the number of circuit terminations, and mass storage
devices used to support the functional requirements set forth in this specification. As
general guidance, the switch shall be modularly expandable to permit the ronline®
processing elements to grow. The contractor shall explicitly state the modular
increments of the following contragtor provided items:

a. Executable memory cabacity,

b. Secondary storage capacity,
¢. Tape transports,
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d. Disk drives,

e.  Input/output channels or equivalent,
f. Low speed line increments,

g.  Medium speed line increments.

For each of the above elements,sthe eontractor shall explicitly state the configuration
limits at which adcitional controllers, multislexers, cabinets, power supplies, etc., must be -
acced. :

3.4.1.1.1- “Switching Center Growth Plan. The eontractor shall submit as part of the
design cata a contiguration growtn plan snowing how the system expansion requirements
will be met (see Section 3.8.4). The contractor shall submit a plan detailing how the
sysiem can be rmodified according to the following constraints:

a. A message switching node shall not be totally disconnected from the network
for more than six hours,

b. A message switching node availebility in any interim configuration shall not
degrade below 99.5 percent.

c. The current operating software System must operate on any interim hardware
configuration.

3.4.2 Messeze Switeh end Switehine Center Failure

The message switch is the most critical element within NADIN anc must have the highest
degree of reliability. This section describes message switen and switehing center failure
concditions and the associated alternate message switching cepabilities required within the
NADIN. For purposes of this seetion, message switch failure refers to a condition in which
an element fails but where sufficient alternate or recuncant capability is available to
maintain an operational status; a switching eenter failure is cefined as a failure involving
SO many elements that an operational cacability cannot Se maintained at the center, and
the remaining switching center must serve the entire network. .

3.4.2.1 Messaze Switch Failure

Upon failure of an online switch element, the functicns of the failed element shell be
absorded by a recuncant element. The message switch shall accommodate changeover to
recuncdant elements minimizing service interruption and providing complete traffic
protection. The syitch, operating with online redundant elements shall have the capability
to reconfigure and resume operation automatically within thirty seconds and shall notify
operating personnel of the new configuration. If automatie reconfiguration does not
occur, the operator shall have the capability to initiate repeated recovery attempts. If
the message switch failure is such that an Initial Pregram Load (IPL) is required, the
NADIN shall have the capability to protect any traffic that may be trapped by the failed
switch element. This protection refers to messages queued within the switeh

. -
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at the time an IPL {s required. The contractor shall provide the following traflic
protection cepabilities:

a. A method of stering all system data necessary to perform procossmg of traffic
trapped within the failgd element at a later time. .

b. Soitware to process sucn data and recover as many trapped messages as possible.

¢. ~ 'A method for storing recovered messages in a format compatible for reinput
into the online svstem.

The processing method for traffic trapped within the failed element shail minimize
opersting personnel intervention.

3.4.2.2 Switchire Center Failure

Each switching center shall be provided with the capability to assume the functions of the
other switching center, e.g., Eastern switch to assume all functions of both message

switehing centers. The switching center assuming such functions shall be provided with
concentrator to switch direct dial access as specified in Appendix P to accommocate all
-eoncentrators associated with the failed switeh. Once a concentrator has been connected
to the surviving switching center, that concentrator shall be capable of performing all
normal operations including local switching. Additionally, where appropriate, alternate
data paths shall be proviced for thcse users served directly from the failed switehing

center (not via concentrator interface) which do not maeaintain dual switehing center
access. Users {or which alternate data paths shall be provided are identified in Appencix
Z.

The centractor shall provice the eapability to perform the following functions associated
with a switching center to switching center back-up:

8. Steps recuired of the receiving switch to accommodate back-up, i.e., activation
of line scan for failed switching center circuits, activation of appropriate
tables, offline retrieval, and journalling reguirements.

b. Supervisery console operator capabilily to activate and deactivate the
concentrators of a failed switch indivicually, by group, or all at one time to
include routing considerations as each concentrator is activated and deactivated.

c. Handling of queued switching center to switching center "traffic as
concentrators are activated.

d. Command and report requirements during switching center to switching center
back-up operation.

e. .Handling of queued ‘switching cénter to switching center traffic as
concentrators are returned to control of primary switching center.
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f. Offline table-pbuild requirements for the association of a particular line es a
primary or back-up group, routing definitions via table-build to distinguish
switching center to switching center trunk versus discrete back-up concentrator
routing (see Section 3.5.4.1.8 covering table-build).

g. System soitware to accommodate down-iine loading of a failed concentrator
~which is not 28 member.8{ the switch’s primary concentrator group.

The contractor shall provide system parameters to eccommodate items (a) through (g) and
adcitional points as required to implement switching center to switching center back=up
operation. ’ '

3.4.3 Message Switc‘h Trunking

3.4.3.1 NADIN Messace Switch to NADIN Message Switch

Communications between the two NADIN message switches shall conform to the high level
Iink procedures as defined by Appendix A. The CCF shall coniorm to Section 3.3.4.2.

3.4.3.2 Switeh-to~-Concentrator Communications

The messege switches shall communicate with the NADIN concentrators over leased voice
grade communication lines at 9600 b/s and over 4800 b/s diel backup eircuits.
Concentrators shall be placed on communication eireuits in a point-to-point configuration.

3.4.3.3 NADIN to Other Networks

The NADIN message switeh shall be capable of interfacing to other networks. This
capahility must be mocular. The interfaces to other networks (as defined in Section
3.3.3.1, Interfaces) shail econform to the applicable Interface Control Documents. These
interfaces may be either asynchronous or synchronous, and may be either character
oriented or bit oriented.

3.4.3.3.1 to 3.4.3.3.3 Sections deleted.

3.4.4 Circuit Reouirements

3.4.4.1 Circuit

The NADIN switch shall be capable of interfacirg to the following types of communication
eircuits., D

3.4.4.7 Low-Soeed Data Grade Circuits

The switch shall be capeble of interfacing directly to point-to—point and multipoint
eircuits opereting in an asynchronous mode and at speeds ranging from 50 to 300 b/s.

* .
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3.4.4.3 Medium-Speed Circuits

The NADIN switch shall be capable of directly interfacing to medium-speed circuits
cperating synchronously or asynchronously at speeds ranging from 300 b/s to 9600 b/s.

3.4.4.4 Switch Port Requirements"

The NADIN switch shall be capeble of initially serving quantities of circuits indicated in
Appendix Z. ° .

3.4.5 Message Switchiné Center Ancillary Equipmeng,

The NADIN switch configuration shall be capable of interfacing to local peripheral units.
These peripheral units may be of different types and capabilities necessary to meet the
stated functional requirements. They may include but are not limited to the following:

&. Supervisory consoles for offline and online system control;

‘b.  Secondary storage devices (such as dise, drum, magnetic tape transport, floppy
disc, etc.);

e. Card reader and card punch for oifline support;

d. Line printer for core dumps, statistical analysis, diagnosties, and other offline
applications;

e. Service operator position;
f.  Program data entry device.

3.4.5.1 (EX) Operator Functions. Deleted.

3.4.5.2 Supervisory Console

Refer to Appendix SS as the governing document for console functions, positions, designs,
and locations. The supervisory console of each switching center shall have the capability
to monitor and control all circuits, concentrators, and ancillary equipment directly
connected to or part of its switching center. This capability includes configuration
control of concentrator and switching center elements. If one of the switches is

N .

inoperable, the surviving cwitch shall control all circuits according to Section 3.3.2.9.5
and 3.4.2.2. s '

3.4.5.2.1 Console Functions. The contractor shall design and provide suitable commands
and response messages, access restrictions amendment, and display formats for the
console operators use. Data access control and display capability shall include, but not be
limited to, the following types of fqnctions:

L ]

a. Assigninent of functions and control of access for the service positions and
maintenance console. ‘ .

b. Display of all 1/O circuit parameters.
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c. Listings of ell systems subscribers, by eircuit and address, including CDC and
TSC's.
, »

d. All .system routing tabies, prime and alternate, including dial access, and
routing parameters.

e. Instructions and commands for opening and closing circuits, programmed test
messages, and circuit error reporting.

{. Control of offline and online elements necessary for testing of software
changes and running the non-operational programs.

g- Entryof pri)gram changés and updates into offline and online elements.
h.  The circuit status and visual alarms specified in Section 3.6.3.2.3.

3.4.5.2.2 Console Design. The contractor shall provide a suitable console equipped with
display, monitoring, entry devices, output devices, and control panels including @8 KVDU
terminal in accordance with Section 3.3.2.2.3.5.1 for performing this function. Printing
devices shall be capable of printing at a minimum of 30 CPS (characters per second), with
80-character horizontal lines using sprocket-feed, 3-ply, fan-fold paper. Data displayed
on the visual display shall be capable of being selected for printing by the console
operator. Messages to the visual display device shall have a two-priority queue with &
capability for indicating status of each.

3.4.5.3 Card Reader and Keypunch

The card reader shall be capable of reading, as a minimum, 200 e/m (cards per minute)
that conform to FIPS PUB 13 and 14. The keypunch shall be keyboard operated
(equivalent to IBM Model 029) and conform to FIPS PUB 13 and 14.

3.4.5.4 Line Printer

The line printer shall, as & minimum, print at 1200 I/m (lines per minute), 85 character
ASCIl code, 120 characters per line, 10 characters per inch horizontal spacing and 6 lines
per inch vertical spacing. The printer shall produce 6 readable copies using 6-ply,
sprocket-feed, fan-fold paper that conforms with MIL-P-40023.

3.4.5.5 -Magneti Tape Transport

Unless otherwise stated, all magnetic tape transports shall be 9-track, 1600 CPI, P.E. and
conform with FIPS PUB .25 and ANSI X3.40.

3.4.5.6 Magnetic Tape Cassette

If any magnetic tape cassettes are supplied with the system, they shall be fully
compatible and interchangeable with each other. ‘ :
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3.4.5.7 Service Operator Console

Refer to Appendix SS as the governing document for console functions, positions, designs,
and locations. The service operator's console shall be a KVDU or equivalent type device
providing for display of mesages, xeyboard entry for correction and message preparation,

reentry of displayed messages, and optional printing on a local printer. Data transfer rate

petween the switch and console must be & minimum of 1200 b/s, employ ASCII, and use &
printer capable of at least 30 ¢/s. The KVDU shall have characteristics &s described in
Section 3.3.2.2.3.5.1, System Intercept Position Configuration.

3.4.5.8 Data Structure and Signalling -l

The structure ‘of -data bits, order of transfer, parity sense, and signalling requirements,
when using 7-level code shall be consistent with the provisions of FIPS PUB 16, 17, 18, 22,

© EIA-STD-RS-232, 404, 269 and ANSI X3.24.

3.4.5.8.1 Real Time Clock. Tne contractor shall provide a real time clock for the
switching centers. The clocks may be internal {a part of the computing elements) or
external witn time available to the switching centers through local input/output channels.
The switcnes shall provide reai time cloek information to their associated concentrators.
Clock ouiput shall provide digital time information in hours and minutes on & twenty-four
hour basis. Console displays shsll be in hours and minutes. Clock &ccuracy shall be
maintained by a Government-furrisned Coded Time Source (CTS) System located in each
ARTCC. Details on the Government-furnished CTS interface requirement will be
provided to the contractor.

3.4.6 Primary Power Failure

The message switch shall be guarded against primary power failure by the following means:

a. The message switch shall be fully compatible with Government-furnished
Uninterruptible Power Supply Modules as specified by FAA-E-2473. When the
switch is powered by the adove supply, it shall be capable of continuous,
uninterrupted, nondegraded operation (see Section 3.14.2).

b. A power-fail, suto restart festure shall be provided within the message switch
if a power failure does occur. The power-fail feature shall provide for an
orderly shutdown of the switch node, such that when power is restored, the auto
restart will return the switch to an operational status without the need for
manual intervention.

-
-

3.4.7 NADIN Concentratof’ Regquirements

Function requirements as specified herein shall apply to all concentrators within NADIN.

<
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3.4.7.1 Concentrator Characteristics

The concentrator shall be comprised of a stored program digital computer and related
communication peripheral devices, allowing it to transfer messages between the NADIN
message switching center and all terminals, and local switehing between the NAS 8020
computer and FDIO terminal (i.e., without switching center involvement). NADIN
concentrators will provide 24~-hqur service and will be capable of expansion to mee:
projected needs. The NADIN concentrators shall have the following characteristics, as a .
minimum: :

a. - -Basically an o¢ff-the-shelf system with modifications or custom [features
necessary to perform the functions detailed in this specification.

b. Capable -of- easy expansion to meet changing needs with a minimum of
' reprogramming and no overall concentrator down time.

c. Highly reliable and easily maintained, monitoring its elements and detecting its
faijlures.

d. Provided with sufficient memory, arithmetic and controL and input/output

elements in an online status so that element failures will not result in node
failures.

e. In conformance with certain minimum hardware functions that are separately
stated in this specification.

f. The NADIN concentrators shell be general purpose, high-speed, solid state,
cigital, stored program computers.

g. Failures shall be defined on a meduler unit with respect to that unit's effect on
over-all concentrator performance.

h. The number of elements required within a concentrator shall be determined by
the cepability of a particuler element to meet peek traffic cemand. Further,
there shall be sufficient back-up elements to meet the reliability standards
cutlined in this specification.

i The NADIN concentrator shall be provided with a magnetic storage device. This
device will be used to hold concentrator maintenance programs. This cevice
shall be in accordance with the applicable Federal or ANSI stancarcs.

)
3.4.‘.’.} Concentrator Functions and Responsibility

-

The concentrators within NADIN shall be capable of performing the following functions, as
a minimum: :

a. Provide an interface between various types of terminals and the NADIN .
. message switching center. .
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b. Provide an interface between NADIN and the NAS 9020 computers located at
each ARTCC. (See IBM Document IBM-7289-2 IBM Peripheral Adapter Mocule
Field S ngineering, Maintenance Manual, 9020 Systems).

e. Provide device control, code conversion, speed conversion, and format
conversion (reference Section 3.3.2.2.3.3} as reguired between the message
switen and the various terminsals, including the NAS 9020, and as required for
local switching between FDIO terminals and the NAS 9020 computer. -

d. Continuously monitor terminals, on a polled basis (for polied terminels), for any
- message activity.

e. —Accept messages from the terminals and if not eligible for local switching (see
Section 3.4.7.6.1), transfer them to the message switch, and accept messages
from the message switch and transfer them to the respective terminals.

f. Monitor communication cireuits and terminals for possible fajlures.
g. Take sppropriate remedial action where e failure is detected.

h. Interact with the message switching center to provide the specified network
control

i Assist the terminal operator in generating communications elements of the
message format.

Jo Provice local switching of messages from FDIO terminals to FDIO terminals,
FDIO terminal to NAS 9020 computer and NAS 9020 computer to FDIO termina:
(es specified in Section 3.4.7.6.1).

3.3.7.2 Concentrator and Switeh Connection

The messege switches shall communicate with @ minimum of 23 NADIN concentrators over
leased voice grade communication circuits at 9600 b/s and over 480C b/s 4isl back up
circuits.

a.  Concentrators shall be placed on communicstion eircuits in a point-to-point
configuration.

b. In case of primary leased-eircuit failure, the message switeh shall be ecapable of
commupicating with its associated concentrators on a point-to—point basis,
exclusively, over a dial-up switched network. Primary ecircuits shel! be capable

- . of being served by both digital and analog service.

3.4.7.4 Messaze Collection

Messages are collected by the concentrators from multipoint terminal eircuits on a polled
basis, according to a polling list, with the cqncentrator simultaneously accessing all
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circuits. The concentrator accepts inessages in the format, speed, code, and protocol of
the origination terminal. The concentrator is responsible for dividing messages into
standard frames or blocks of messages and transferring them to the mecssage switch as
specified herein, or where applicable providing direct local switching for FDIC and
NAS 9020 compuler messages.

’

3.4.7.5 Coﬁcentralor—Terminal Protocol

The concentrator shall communicate with its respective terminals in the format, code and
speed of the terminal. Terminals shall be grouped upon a single communication circuit
according to the speed, code, and format required.

=l

3.4.7.6 Concentrator Message Handling

" Tne concentrator shall be responsible for dividing incoming messages into standard frames
or blocks and forwarding the message to the message switching center on a
frame-by-frame basis except for local switching of messages between FDIO terminals and
NAS 9020 computers as discussea in Section 3.4.7.6.1. The concentrator shall have no
online secondary storage associated with normal operation and shall not be responsible for
message accountability to the message originator. The NADIN concenirators shall be
normally operated in an unattended mode. Operator intervention shall be required only
during adverse conditions identified in Section 3.4.7.8 of this specification.

3.4.7.6.1 Local Switching at the Concentrator. NADIN concentrators shall perform local
switching of messages between ZDIC terminals and NAS 9020 computers at the
concentrator, i.e., concentrator por: to concentrator port exclusive of the switch as
defined below in Section 3.4.7.6.i.i. In addition, hardware and software configuration
shall be designed in such & manner a&s to simplify implementation of any future
modification or modification to provide full local routing capability for any concentrator
port as defined in Section 3.4.7.6.1.2.

3.4.7.6.1.1 Locel! Switching Implementation for FDIiO and NAS "9020. The NADIN
concentrator local switching capabilities snali be provided for FDIO and NAS 9020 ports
with the following features:

1.  The destination address shall be specified in the message header field and shall
contain a single explicit address cmly.

2. The source to destination routing scheme shall allow local switching of
messages from FDIO to FDIO; FDIO to NAS 8020 and NAS 902G to FDIO. Loop
— _back (8020 to ing ytting 9020 and FDIO to inputting FDIO) shall be permitted.
] . .
3. Code, format and speed conversion shall be provided for locally switched traffic
{reference Section 3.3.2.2.3.3).
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4. The locally switched message is limited to a meximum length of 250 8-bit
- characters.

S. Traffic statistics shall be maintained for locally switched messages and
periodically transferred to the switching center for recording in historicel {lles.

6. I the destination station is not available to receive a loceily switched message,
this. message may be forwarded to the switching center for further processing.

3.4.7.6.1.2 Full Loce]l Switching Capability (Future Modification). The full local
switehing cepapility requires ail of the following fegtures:

‘1. The-destination of locally switched messages shall be determined by:

a. Explicit Address. Single or multiple explicit adcresses, each one
Tcentuying a specifie local addressee.

b. Collective or Group Address. Each group address may represent one or
more explc:t local acaresses. Up te 54 addresses may be corntzined within
a group address including other group addresses. However, the result shall
not exceed 512 explicit addresses.

c. Imolied Routinz. In addition to the specified local addresses, the message
shail be routea to one or more additional local adcresses. The impliec
routing eriteria shall be originating station and originating line.

9. The source to.destination routing scheme shall allow fer local switching of
messages between preselected concentralor poris.

3. Code, format and speed conversion shall be provided for locally switched traffic.
4.  The locally switched message shail not exceed 3700 8-bit characters.

5. Traffic statistics shall be maintained for locally switched messages and
pericdically transferred to the switching center for recording in historical {iles.

6. Approorizte buffer arrangements shell be proviced for queueing locally switched
messages for a minimum of 15 minutes when the concentrator is unable to
deliver such messages. A message by message interleaving scheme should be
proviced to accommodate locally switched messages which encounter a
destinstion sort in a state of active receipt of messages from the switeh.

-
-

3.3.7.7 Concantrator Terminel Back-up .

When a concentrator-to-FDIO terminal circuit fault occurs, those terminals shall be
reconnected as follows:

-3
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a. When a concentrator-terminal line fails; the FDIO terminal shall call the
concentrator to reestablish communications.

b. Deleted.
- ”
3.4.7.8 Concentrator Failure

The concentrator is & critical element of NADIN. It shall, therefore, be provided with
adequate back-up provisions to meet reliability criteria specified in this specification (see

Section 3.7).
- 8. When the message switch determines that!there is & concentrator failure, it
shall:

l. Attempt to reload the concentrator, operating programs.
2. Deleted.

3. Deleted.

D. Messages being sent from the switch to the concentrator at the time of failure
shall be retransmittea with & "possible duplicate message" indicator except for

messages to the NAS 8020 computer.

c. Deleted.

3.4.7.9 Concentrator Primary Power Failure

The concentrater shall be guarded against primary power failure by the following means:

a. The concentrator shall be fully compatible with Government-furnished
Uninterruptible Power Supply Modules as covered by Specification
FAA-E-2473. When the concentrator is powered by the above supply, it shall be
capaple of continuous, uninterrupted, nondegraded operation (also see
Section 3.14.2).

b. A power-fail, automatic restart feature shall be provided within the
concentrator if a power failure does occur. The power-fail feature shall

- provide for an oiderly shutdown of the concentrator processor, such that when
power is restored, the auto restart will return the concentrator to an
operational status without the need for manual intervention.

3.4.7.10 Circuit Requirement

NADIN concentrators shall sa{isfy the circuit termination requirements specified in
Appendix Z. - ® .
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3.4.3 NADIN Modem Recuirements

This pertion of this specification defines the operational and functional requirements of
modems used in the NADIN network. Mocems specified herein span a range from low
speed asynchronous operation through 9600 b/s synchronous transmission.

. o . e .
3.4.8.1 Classification ‘ .o

-ere are five classes of modems to be incorporated into the network. These classes are
cerived -from their respective operating speeds and transmission modes. Further
sub—categories are possible within any eclassification depending upon the options
incororated.-. Combinations of classes may be applicable. These categories are as follows:

“Type It 0-300 b/s; asynchronous; half/full duplex
Type 11t 0-1800 b/s; asynehronous; full duplex
Type IIl: 2400 b/s; synchronous; full duplex

_Type IV: 4800 b/s; synchronous; full cuplex
Type V: 8600 b/s; synchronous; full duplex

3.4.8.2 Utilization

The five classes of mcdems used with NADIN shall be applied to three different arees of
communication. These areas are categorized by their transmission rates, as well as
functions. These areas are as follows:

R Low-speed terminal to concentrator communication
b, Medium=speecd communication

1. Terminal-to-concentrator

2. Concentrator—-to-switeh

3. Terminal-to-swiich
c. Switeh-to-switeh-communicaticn

3.4.8.3 Interface

All terminal and computer interfaces to the modems outlined in this specification shall
conform to the electrical characteristics cetailed in the appliceble Interface Contrel
Dcecuments that are a part of this specification.

A

3.4.8.4 QRack Mounting

Modems located at the concentrator and switch sites shall be rack mountable in
actorcance with FAA Specification FAA-=-163. Mcdems located at & terminal need not
conform with this recuirement, Spare modems shall be mounted in the same rack with the

operational modems to facilitate 2.modem back-up capability.

S9
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3.4.8.53 Patch Panel

A pateh panel, or its equivalent, shall be provided at the concentrator and switching
centers which allows for manual connection, disconnection, and switching of modems (ses
Sections 3.6.3.5 and 3.6.3.6).

3.4.8.5 Functional Recuirements p .

Contractor-furnished modems shall meet the functional requirements of the following
subsections.

3.4.8.6.1 Low-Speed Terminal to Concentrator Communication. Low-speed terminals
that do not utiuze current loop operation snall interiace to tneir respective concentrator
via Type I or Type I modems. These modems shall be ecapable of cperating in both a
multidrep and a point-to-point configuration. They shall be capable of both two- and

four-wire operation over leased 3000-type dedicated circuits.

3.4.8.6.1.1 Carrier Loss. After a predetermined time not to exceed 10 seconcs ail
low-speed asyncnronous modems shall automatically disconnect if loss of ecarmer is
detected.

3.4.8.6.1.2 Compatibilitv. To ensure compatibility hetween terminal sites, the modems
shall maintain the iollowing minimal standasds:

a. Type I mocems shell exhibit Bell series 100 compatiblity.
b Type I modems shall exhibit Bell series 202 compatibility.

3.4.8.6.1.3 Medium-Speed Conecentrator Communications. Medium-speed mocdems of
Type V are to De usec [or SYNnCNrorous commuUNication between switeh and concentsator.
Mecium-speed mocems c¢f Types I and IV are to be used for synchronous communication
between apprcpriste terminals and concentrator. These modems shall be capable of
operating in both 2-way alternate and simultaneous modes over 4-wire facilities, in both
multicrop and point-to-point configurations and &s specified in the applicaple Interiace
Control Documerts (Appendices). .

Type II and IV modems shall accept end transmit signals in accordance with
FED-STD-1005 and proposed FE D-STD-1006 respectively.

d.4.8.6.1.4 Data Rate Selection Switeh. Deletec.

3.4.8.5.1.5 Eocuglization. The Type IV mocdems shall be provided with an automatic
equalization procecure.

3.4.8.5.1.6 Modem Disconnection. It shall be possible for bot:s Type III and IV modems to
disconnect unaer the fcllowing conditions:

a. Automatically upon detection of carrier loss.
b Upon disconnect signal from an associated modem.
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3.4.8.6.1.7 Carrier Loss. After a predetermined time, not to exceed 10 seconcs, a
mocem shall Sreex communications if a loss of carrier is detected.

3.4.8.5.1.8 Disconnest on Signel It shall be possible for both the concentrator and the
switeh to transmit a signas wnuen will be interpreted by the receiving modem as a reguest
to cisconnect.

3,4.3.8.1.2 Comcetidbilitv. To enfure compatibility between sites operating at identlcel. .
cata rates. mccems incorcorated within the NADIN network shell maintain the following
stancarcs:

a. Type I modems, throughout the network, shall be capable of communication
__ with any other Type II, 2400 bit/second modem.

b. Type IV modems, throughout the network, shall be capable of communication
with eny other Type 1V, 4800 b/s modem.

3.4.3.6.1.10 Switch-to-Switch Communiesticns. Medium-speeq modems operating at
2600 b/s (Type v) will be usea to hanale ail synchronous communications between
switehing centers. These lnks will be cperated in & 4-wire, 2-way simultaneous

int-to—coint configuration ovar type 3002 conditioned dedicated eircuits. (Also see
applicable Interface Control Desuments that form a part of this specification.)

3.4.8.5.1.11 Date Rate Selection Switch. A switch shall be provided on Type V mocems
to select a desireq iransmission rate leiiner 5600 or 4300).

2.4.9.5.1.12 TEouslization. The Type VY 9600 b/s modems shall de proviced with an
autometic equalization procecure.

2.4.8.5.1.12 Ecuslization Delavs. (Deleted)

3.4.8.5.1.14 Modem Disconnection. It shsil be pessible for Type V mocems to disconnect
on the following concitions:

8. Automatically upon detection of cerrier loss. (See Section 3.4.8.6.1.7.)
b. Upon disconnect signal from an gssociated modem. (See Section 3.4.8.6.1.8.)

3.4.8.5.1.15 Compoatibilitv. To ensure compatibility between switching centers, all
Type V modems must be completely compatible. Type V modems shell accept and
transmit signals in accordance with CCITT V.28, :

2.4.8.5.1.16 Dial Back-Un., When primary link failures occur, dial back-up shall be
previced over the puplic switched network. Back-up shall be provided:

B  Between message switching centers;

* b Between a message switch and each NADIN concentrator;
e. For those terminals where traffic is deemed vital to NADIN operation.
d.  For other users as indicated in Appendix Z.

Ses Section 3.3.2.9.5 and the zpplicable Interface Control Documents which form a part of
this specification.
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3.4.8.6.1.17 Mocem Recundancv (Backbone). Adequate redundancy shall be provided Sy
shelf spares ana aial dacx up Ior eacn type of modem such that the overall reliability anc
maintainability of the concentrator and switch nodes are not degracded below the stancards
specified in Section 3.7,3.3.

-

3.4.9 Terminals P ' o

Terminals connected to NADIN may be Government or non-Government operataed, owned
or leased, and communicate in S-level Baucot, 7-level ASCI code, and EBCDIC code
(NAS 2028). Terminals therefore may be classed and are defined as follows for the {nitial
implementation:

a. Low-speed, AFTN. These terminals operate in S5-level or 7-level coce and
employ procedures and formats described in Section 3.3.4.1.2. Where controlled
circuits are emploved in 5-level code, the U.S. provides 83B3 line conircl,
modified to employ ZCZC as Start of Message (SOM) and NNNN as End of
Message (EOM).

b. Low-speed, FAA. These terminals are M-28 teletypewriters modified to comply
with the FAA polling and addressing procedures defined in Section 3.3.4.1.1.
Continued use of these terminals will be made following NADIN impiementation.

c. Low-speed, non-FAA. These terminels are M-28, M~33, M~35, M-37, and M43 cr
equivaient, teletypewriters proviced by the user (owned or leased) and shall
employ 83B3 or 85A2 link sontrol

c. Medium-speed, FAA. These terminals will be available for connection to
NADIN at the time of implementation at certain FSS locstions and at each
ARTCC, and shall comply with FAA Specification FAA-=-2586., They shal
operate under ANSI X3.28 subcategory 2.4, 2.5 or 2.7, A2, A4 or Bl protocol,
and use the NADIN message fcrmat as specified in this specification.

e Processors such as AWP, NAS 9020 computer and others as listed in Appendix Z.

3.4.9.1 Terminal Failure

A terminal will not generally be provided with back-up provisions in case of failure.
& When a terminal is determined to have failed, the concentrator shall:

k)

i, Notify the message switch requesting it to hold subsequent messages until
- further nctified.

2 Continue polling the terminal and sending test messages (except for the
NAS 9020 computer) until the terminal responds.

b.  Messages interrupted by a terminal fadure will be handled by the provisions of
Section 3.3.2.11.1.3.

€2
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c. Once a terminal other than the NAS 4020 has been restored to operationail
status:

1. It shall respond to polls, causing the concentrator to notify the message
switeh of the new gtatus.

2. It shall retransmit messages not previously acknowledged by the message o
switch.

.

d. _Once the NAé 9020 computer has recowgred to opera-tional status, it shall
ufilize the procedures of Appendix F.

3.4.8.2 Terminal Back-Up

when & concentrator-to-terminal circuit fault or concentrator node fault occurs, those
terminals equipped with a dial back-up capability shall be reconnected as follows:

a. wren & concentrator-terminal line fails, the FDIO terminal shall call the
concentrator to reestablish communications.

b. Deleted.

c. When an FDIO. terminal has established a dial in connection to the concentrator,
local switching will not be available for traffic to or from the dialed in FDIO
terminal. In this case all traffic to or trom the dialed in FDIO terminal will be
forwarded to the switching center for processing.

3.4.10 Training

The contractor shall provide & training course for FAA personnel on all contractor
furnished equipment such that FAA personnel may assume sll maintenance, operation, and

programming responsibility upon the conclusion of the contractor's support service in
accordance with the terms and schedule of the contract, and FAA-E-2552.

3.5 Software Requirements

3.5.1 Scope

- -
The Computer Program, {iibsystem consists of the software required to install, test,
operste, and maintain the’NADIN system. The contractor shall provide all necessary
qualified personnel, facilities, materials, and services, except as otherwise provided
herein, to design, produce, install, test, and document the National Airspace Data
Interchange Network (NADIN) Computer Program Subsystem. Any feature or item
necessary for proper operatipn in accordance with the requirements of the
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contract shall be incorporated even though that item or feature mey not specifically be
described herein. In addition, any special computer programs and associated computer
program documentation required for training FAA technicians, system enalysts, and
computer programmers shall be provided if ordered by the Government. The NADIN
Computer Program Subsystem encompasses the switching centers and concentralors as
applicable and snall include:

»
a. Operational Program Cémponent (Section 2.5.3)
b.  Nonoperational Program Component (Section 3.3.4)

-1,  Switehing Center Utility Programs (Section 3.5.4.1)
2.  Concentrator Utility Programs (Section 3.5.4.2)
3. _ Offline Maintenance Programs (Section 3.5.4.3)
4.  Support Computer Program Component (Section 3.5.4.4)

¢. NADIN Computer Program Subsystem Tapes (Section 3.5.5.1)
d. Documentation (Section 3.5.5)
e.  Soitware Support (Section 3.5.5)

3.5.2 Computer Program Subsvstem Desien

Design of the program subsystem shall provide for ease of human interventicn for site
ecaptation and for program maintenance and mcdification, with appropriate provisions for
prompting, and editing of programmer input statement and recovery from user input
errors. Particular attention shall be given to coding for eese of understanding by FAA
programming personnel. Programs shell be designed in accordance with mocdern
technigues, and shall be well structured and internally documented to promote rapic
comprehension.- The programs shell be table based, where appropriate, for esse of
rerational modifications, and shall be modular to an aporepriate lavel to accommocdsate
the additicn of new functions without undue cifficulty or operational impairment as the
new functions are defined and sdded. Hence, the initial NADIN Computer Pregrem
Sucsystem is to be considered the base which may be expended to meet future
recuirements. The cesign shall be eonducted by the contractor to incluce the definition of
the program organization and design necessary to meet this base requirement. The
resulting design shall be documented in the Computer Program Functional Specification
(CPFS), Section 3.3.2.1.1, and the Program Design Specification (PDS), Section 2.5.2.1.2.

3.5.2.1] Computer Program Subsvstem Design Data

The contraetor shall, within the periods specified below, provide one reprocucible and
eight copies of all data reguired hersunder tc be submitted for design review, including the
ftems specified iR the subsections below, to the FAA Contract Officer (CO) for review and
epproval-as specified in Section 3.8.11. The design cats submission shall be orzanized to
reflect the contractor's approach to the provision of the computer programs in accordance
with specified requirements. This submission of design data shall not be used to propose
modifications or alternates to details of the software requirements or a change in scope of
the contract. The design data referenced below shall include all computer programs to be
procuced by the contractor uncer the terms of the contract, as detailed by this
specification and any addenda thereto.
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3.5.2.1.1 Computer Program Functional Specification. The contractor shall provice & ‘

Computer Program Functional Specification (CPFS) that describes the organization and
functional design of the NADIN Computer Program Subsystem. This document shall
identify the overall functional design and show the relationship between the operational
requirements and the design approagh to include performance parameters, sources and
types of inputs, destinations and types of outputs, data base requirements and descriptions .
of each data base, and all human interactions with the system, Allocation of functions to
computer and human resources shall be identified as well as the expected resource
utilization.” The general description of the functional design shall include an overall
functional logic diagram and a data flow diagram, the latter to include all input and
output points and secondary storage references. The CPFS shall include the contractor's’
philosophy of system operation, monitoring, and control for each type of node as well as
for the-entire network as it affects each program component. The CPFS shall be
organized by computer program components. Within each computer program component,

. the CPFS shall include a description of the functions, operations, and organization of the

program component, including an outline of each computer subprogram.

The design activity shall subdivide each computer program function into subprograms and
identify and describe the tasks that comprise each subprogram. For each subprogram, the
contractor shall provide in the CPFS the requirements of the data base including
description of the data, allocation of the storage among the computer storage devices,
methodology of input, output, and buffering processes, and types of processing and
responses to each type. Estimates of computer processing time for each subprogram shall
pe included, as well as the storage required both for the computer instructions and
pertinent tables involved on & subprogram basis. The contractor shall identify all
requirements in the area of tape and disk configuration, card reader and punch units, high
speed printers, and other peripheral units.

3.5.2.1.2 Program Design Specification (PDS). Program Design Specification translates
the operationai program functional requirements established in the CPFS into computer
program tasks expressed in terms used by the programming profession. The PDS shall be
organized by program component and shall include the following information where
appiicable:

a. A general description of the overall structure and functions of the entire
computer program subsystem to be produced.

b.  High level flow charts of the operations to be performed by the entire computer
program subsystem.

A
e - A delineation .7}y the form of flow charts and descriptions of the program
subsysiem into. functional entities or program units (computer program
components, subprograms, tasks, and program modules). Each delineation shall
show the processing being performed, the sequence of operations, and the mejor
decision points. This process shall follow the program hierarchy down to the
lowest progrem unit.

d. A functional description of each program unit.
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The estimated storage requirements for each program unit, its priority level
and whether it is normally core or secondary storage resident.

A description of the input tables and data required for the operation of each

program unit.
A

- A description of the output tables and data to be generated by each program

unit.

) An identification of the tables and items with each table that comprise the data

base for the entire NADIN system. This shall include the data hierarchy,
interrele;tionships of data files, description of all file structures and all access
to each file.

" An estimate of the operating time for each program urit.
A description of the linkages between program units.
References to the NADIN Computer Program Functional Specification.

Design standards and conventions to include flow charting, names and labels,
interfacing, system macros, and input and output message formats.

Coding standards and conventions to include languages, prohibited coding
practices, required coding practices, and recommended coding practices.
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3.5.2.2 Operating System

All computer' programs shall operate under control of a common operating sysiem. A
flexible Tommon operating system shall schedule, control, and sequence appropriate
programs and shall provide necessary linkage between computer programs and the NADIN

hardware. If more than one distinet operating system is necessary, all programs
comprising the Operational Program Component shall operate under an Operational
Operating. System, Section 3.5.3.1; and programs of the Nonoperational Program

Component shall operate under & Nonoperational Operating System, Section 3.5.4.

3.5.2.3 Compatibility

The concentrator elements shall be compatible with the message switeh, allowing
concentrator software to be developed and executed on the message switch. All computer
programs resident within the message switehes as well as the concentrators shall have the
following characteristies:
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a. Computer programs located at the switching centers shall be identical in as
much as they are compatible and capable of running on either switch.

'b.  The concentrator computer programs shall be compatible with the other
concentrators and the switches.

’
c.  The concentrator programs shall be eapable of running on the message switeh, °

d. The message switch shall maintain a copy of all concentrator computer
- - programs. - .-

3.5.3 Opersational Program Comoonent_

The Operational Program Component consists of those real-time programs at both
switches anc all concentrators required to perform traffic processing, eommunication data
recording, online maintenance, system startup and system recovery. The Operational

Program Component described below shall comply with all of the functions and
requirements of this specification.

3.5.3.1 Operstional Procram Component Operating Svstem Recuirements

A flexible operating ‘system (see Section 3.5.2.2) shall be provided, the cheracteristics of

which can be fixed at system generation by selection of desired vealues for optional
parameters. :

3.5.3.1.1  Multizregramming/Multiprocessing Ooperation for Single Processor Svstems.
The operating system shail provide for mu tiprogramming Operations: & programming
technicue in a computer system in which two or more programs are operated on g
time-sharing basis, usually under control of a monitor which determines when execution of
one program stops and another begins. For a single processor system, several tasks may be
present in storege at the same time and be performed concurrently even though only cne
task is being executed at a given moment. For multiprocessing systems, pregram tasks
may be logically and/or functionally divided among a number of indepencent CPUs, with

the programming tasks being simultaneously executed end coordinated among the
processors. '

3.5.3.1.2 Multipriority Recuirements. The operating system shall provide, &s a2 minirum,
four levels oI execution pnriorities. Tasks will be scheduled according to their respective
priorities. These priorities will be initially assigned during system generation but may be
modified by the operating system as conditicns cictate. B

- A
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3.3.3.1.3 /0 Handlers. As a part of the operating system the contractor shall supply all
pregrems necessary (0 interface the NADIN switeh to its local peripheral units and to the
communications circuits specified in this document. As a minimum these prcgrams shell
be cepeple of processing all I/0 requests on all peripheral devices and all eircuits
acccrding to procedures and formats described nerein. If a local peripheral failure occurs.
the 1/0 handlers shall be capable’of performing faflure recovery as applicable. Where
gutomatic error recovery is possible, the failure recovery operation shall not be attempted
until a selected number of error recovery tries is reached. '

3.:.2.1.4 Operational Coritrol The control, 'timing, and sequencing of the operational
progrem routines inciuding the online maintenance program shall be provided in & manner
consistent with Sections 3.5.3.1.1, 3.5.3.1.2 and 3.5.3.1.3. These routines shall assure
eilective operation of the NADIN upon completion of system startup and after system
recovery from- a failure. “As a minimum, this operation shell include the following
functions:

‘e .

s. Monitor all circuits and ;5011 multipoint circuits.

b. Service interrupts.

c.  Return control to proper point in program efter interrupt processing.
¢.  Schecule tasks.

e. Contrel the acticn of input/output routines.

f. Reconfizure the system automaticslly in emerzency situations as well as uncer
operator actions.

g. Manage primary and secondary storege resources.

Conirel and regulate the operational application subprograms to assure orderly,
normal processing and prevent overloads in emergency conditions.

3.5.3.1.5 Svstizm Start-Uo. System start-up routines shall assume control of the NADIN
until start-up is compiete. These routines shall be entered into main memory by an
operstor-initiated loading routine. The system start-up routines shall load appropriate
computer programs from removable secondary storage and also load data tables from
seconcary sterage into appropriate storage elements of the NADIN, with working storage
reserved and initialized. Upon completion of system start-up, control shall be trensierred
to the-operational control routines of the operating system. The transfer shall be
incicatec by a printout at the supervisor's console and other appropriate locations (see
Section 3.3.2.9.1). ' ‘
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3.5.3.1.6 Svstem Reeoveru. System recovery routines shall be used by the NADIN to
regain full operationai capapility after a period of degraded operation. These routines
shell assume control of the appropriate segment of NADIN upon the initiation of the
system recovery by either the operational control routines or as directed by a manual
entry from the supervisory console. The recovery routines shall perform all functions to
resume normal operstion such as rgtrieval of required messages from reference storage
and reestablishment of recovered fessages in Gueues. In the event of malfunction, the

recovery routines shall initiate requests for retransmission to the criginators of - -

irretrievable messages in accordance with priority and discerd lists. Svstem recovery
rcutines shall permit NADIN to change to a mode of operation where one or more
hardware elements have failed and have been switched offline. The recovery of old

messages shall proceed simultaneously with the acceptance and processing of new
messages (see Section 3.3.2.9.3).

3.5.3.2 Message Switch Overational Programs

In conjunction with requirements of Operational Control, Section 3.3.3.1.4; System

Start-up, Section 3.5.3.1.5; and System Recovery, Section 3.5.3.1.6, the message switch
operational programs shall: .

a. Process messages based upon a minimum of a four level priority structure.

b. Provice en intercept function for diegnosing and acting upon messages that do -
not conform to an expected format. .

c. Provide network control functicns based upon the current state of NADIN
raffic:

d. Provide a mcnitor for the operational programs and related components for
possible malfunetions, and provide back-up procedures for these malfunctions to
ensure & high degree of reliability and availability (see Sections 3.5 and 3.7).

e, Meintain traffic statistic records to be used to generate repoeris regarding
NADIN efficiency and traffic flow (see Section 3.3.2.6.3). .

3.5.3.2.1 Online Maintenance. The online meintenance function shall be capable of
detecting an eiement naraware or software failure. If an element failure is detected, the
online maintenance function shall csuse the equipment complex to be automatically
reconfigured to excluce the failed element from further operational use. A redundant
online element is then automatically assigned the tasks of the failed element. No manual
intervention of any kind shall be required. If no redundant element exists, the fail-soft
philosophy applies. If an element is in a fault condition, i.e., cperable but with
intermitient errors (see Section 3.7.2.4(a)) or with degraded performance or capability,
the faulty condition shall be indicated at the supervisory position and, upon receipt of an
appropriate command [rom the supervisory position, the faulted element shall be removed
{rom the system subject to the same conditions as a failed element. For failed or faulty

* ®
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elements, the system shall trap relevant information about the error condition and make
the information available to maintenance technicians and programmers via error
printouts, memory duinps, and secondary storage dumps (see Section 3.6.3.3.1). Upon
completing the requirements of Section 3.6.3.1.2, the repaired element shall be returnable
to the online system without affecting or harming the operational system. '

3.5.3.2.2 (EX) Online Utilities. Deleted.

-

3.5.3.3 Concentrator Operhiional Programs

in conjunction with requirements of Operational Control (Section 3.5.3.1.4), System
Start-up (Section 3.5.3.1.5), and System Recovery (3.53.1.6), the concentrator operational
programs shall pfovide the required buffering, conversions, and communication functions
necessary to collect messages from terminals, to perform local switching (see
Section 3.4.7.6.1) and to distribute messages received from the message switch. The
concentrator shall also have the capability to gather statistical data concerning locally
switched traffic as specified in Section 3.4.7.6.1.1. The concentrator shall have the l
capability of monitoring message activity for error conditions, such as modem or cirecuit
faults, and provide alternative actions based upon such monitoring checks. Al
concentrator operational programs shall operate on a real-time basis, and shall be entirely

stored in the concentrator memory.

3.5.3.3.1 General. NADIN concentrator operational programs shall operate online in a
reai-time message forwarding environment. These programs shall operate in conjunction
with the concentrator hardware to provide interfacing between otherwise incompatible
communication ports, monitor the concentrator's own status, and handle the specified

traffic requirements (see Appendix Z).

- 5.5.3.3.1.1 Concentrator Operating System. The contractor shall supply a concentrator
operating system inat provides the control and timing of the functions outlined in this
specification. As & minimum, it shall perform the following functions:

a. Scan all circuits and poll as appropriate.

b.  Schedule tasks.

e¢. Control the action of input/output routines.

d. Reconfigure the system automatically in emergency conditions.
e. Service requests from the message switching center.

f. Schedule online maintenance.

3.5.3.3.1.2 Concentrator Start-Up. The start-up routine shall load all concentrator
software vie down line h;aad fromm the switch into the concentrator memory. Upon
completion of these proé.edures, the start-up routine shall transfer control to the

operational control routines.

e
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‘

3.3.3.3.1.3 Concentrator Recoverv Routines. Recovery routines shall exist within the
concentrator Ior use when a lauure rorces the concentrator into a degraded or halted
mode. Recovery rcutines shall be capable of, but not limited to, downline loading of the
concentrator {rom & message switch,

. . » . . .
3.5.3.3.1.4 Online Maintenance.” The concentrator online maintenance function shall be
identical with that Junction in the switch (see Section 3.5.3.2.1). o

+
t

3.3.2.3.1z5 (EX) Online Utilities,. Deleted,.

3.5.4 Ncnooerational Proeram Component

The nonoperational (i.e., non-real-time) program component of the Computer Pregram

Subsystem -encompasses matters-of utility, maintenance, and support within the NADIN

framework. The nonoperational program component shall, as required herein, operate on

the NADIN equipment under the econtrol of the common operating system (see

Section 3.5.2.2). The nonoperational pregram component shell be a multiprogramming

opereting system that as 2 minimum meets the requirements of Sections 3.5.3.1.1 and

3.5.3.1.3, and supports all the nonoperational programs required by this specification. The

utility progrems shall provide the tools necessary for the produetion, modification, and

maintenance of computer programs of the NADIN Computer Progrem Subsystem. The

maintenance programs shall provide the diagnostic and check-out programs ror use with

established maintenance and certification procecures. The support pregrams shall provide

for the verious phases of system impiementation including factory acceptance tests,

factory gcceptance exercise, onsite exercise, end cutover. The nonoperational program

component shell be provided &s applicadie to the switching center and concentrator

fecilities. The contrector shall provide sufficient equipment(s) to permit the offline

isclation ¢l the necessary equipment to fulfill each of the reguirements of the

nonocpereational program component, while simultaneously performing all the online

cpereiicnal and meintenance fequirements, without degrading of jeopardizing the online

system. It is desirable that the Government be able to combine offline ecuipment and

online redundant elements into functional eonfigurstions that will enhance the capabdility

ol the offline system, but still permit the oniire system to seize control of the online

reduncant elements. The contractor shall not preclude the coneurrent operation of more

than one program (e.g., traffic analysis and libre~y editing, assembly and mecia transfer)

uncer the control of the muitiprogramming operating system providing there are sufficient

resources avajlable to the operating system. The contractor shall submiz, es part of the

~CPFS, a list of the resources required to mee: each of the requirements stated in
Section 3.5.4 and how these resources will be obtained from the contractor provided total
sysiem equipment.
- -3

»
3.5.4.1 Switching Center Utilitv Programs

A complete set of switching center utility programs shall be provided. These utility
ptograms shall include, but not be limited to, the foliowing:

. .
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3.5.4.1.1 Software Generstion Package. The contractor shall provide a complete,
documented soliware generation package adequate to enable FAA programming personnel
to mocify and extend the soitware subsystem. The package shall be capable of being
executed on offline elements of the NADIN switch and shall produce relocsatable code for
it from appropriate source code. The package shall support and include control statements
to permit ‘deci mal-to-dinary /And binary-to-decimal conversions, acceptance of
alphanumeric data storage allocating input and output, and source statement leve] -
documentation. A working assembler and macro assemboler for produc*ng machine
language code for the NADIN switeh from an input of symbolic machine oriented source
statements is required as'a minimum part of this package. If parts. of the software
supsvstem use a higher level language, the appropriate compilers for use in developing,
extending, or modifving such parts must be provided as part of this package.

3.5.4.1.2 Loaders. These programs shall be capable of loading cbject programs into mein
storage and snai ce self-loading.

3.5.4.1.3 Dumps. Dump prcgran‘ls shall be supplied for transferring the contents of main
and seconcary storage to magnetic media and high speed printers. These dumps shall be
displayed in either hexadecimal or octal code and its alphanumerice translation.

- 3.3.4.1.4 (EX) Program Debuegging Aids. Deleted.

3.5.4.1.53 Cross Reference Programs. The contractor shall provide & program designed to
show ell relerences to each program label in the message switch and concentrato.
soltware,

3.5.4.1.8 (EX)Nemorv and Mass Storage Insoection Routines. Deleted.

3.5.4.1.7 Media Transfer. The contractor shall provide routines that will transfer data
from cne meaium \e.g., card, tape, secondary storege) to another medium.

3.3.4.1.8 Teble Build. The contractor shall provide computer software to facilitate the
maintenance of NADIN table data. Online changes to table data shall be supported and
shall be effected via a reasonable cperator ecramand repertoire. Reasonable offline
capabilities to define, dimension, integrate, and fill tables shall be provided. Additionally,
such soltware shall provice for the generation of reesonably formaited switching center
and concentrator operational support printouts, Offline capabilities shall also incluce the
same command repertoire to eflect changes to table data as proviced in the online mocde.

3.5.4.1.8.1 EX) Tablef-Buin Inout. Deleted.

3.5.4.1'.8‘.2 EX) "I"able-BuiId Format Compatibility. Deleted.

3.5.4.1.3.3 (EX) Table-Build Statement Saguence, Deleted.

3.5.4.1.8.4 (EX) Teble-Build £dit and Ressonableness Criteria. Deleted.

L 3

73

3

REVISED JANUARY 18, 1984



November 4, 1983 FAA=-26561a

3.5.4.1.8.5 (EX) Teble~Build Statement Hierarchv. Deleted.

3.5.4.1.8.5 (EX) Table-3uild Primarv and Backun Statements. Deleted.

3.5.4.1.8.7 (EX) Table-Build Command and Resoonses. Deleted.
3.5.4.1.8.7.1 (EX) Online and Offline Command Sequencs. Deleted. s.n

3.5.4.1.8.5.2 EX) Internal Data Structure Commands. Deleted.

3.5.4.1.8.7.3 (EX) Teble~Build Resoonse Repertoire. Deleted.

3.5.4.1.8.3»‘ (E X) Table-Build Report. Deleted.

3.5.4.1.8.9 (EX) Table Directorv. Deleted.

3.5.4.1.8.10 Svstem Data. Offline table-build software shall provicde for the generation
and maintenance oI message switch and concentrator table data. The contractor shall
specify how the following shall be accommodated: .

8.  Generation of message switch machine loadable system magnetic devices.
b. Deleted.

c. rocedures for incorporation of cnline table-build changes from message switch
to apprepriate concerntrator.

d. Preccedures for maintenance of eoncentrator taocles after an online change has
been incorporated into concentrator tadles. This shall include consideretion of
online concentrator table changes and actions required after a concentrator
failure. .

3.5.4.1.8 Cross-issembler. The contrector shall state whether a cross-assembler is
availadle as ori-the-sneld software and, if it is available, what equipment (vendor and
model), confizuration, and capacity it requires, under what operating systems it runs, and
any constraints or limitations. If orcered by the Government, the contractor shall supply
the cross-assemblers.

3.5.4.1.10 (EX) Imace Search and Compare. Deleted.

-
-

[
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3.5.4.1.11 Librarv Editing. The contractor shall provide a capability to edit a lUbrery
resicing on seconcary sicrage or magnetic tape. This editing shall be capable of adding,
deleting, inserting, listng, replacing, renaming, and reordering logical sets of data within
the library (e.g., source program and object progrem modules). The library system shall
oermit maintenance of files for each switching center and for each concentrator node in
the network and shall be expandable to accommodate additional switching centers and
concentrator sites.

3.2.4.1.12 _@X) File Compare. Deleted.

3.5.4.2 Conecentrator Utility Preerams

A set of concentrator utility programs shall be provided. This set shall include, but not de
limited to, the following programs.

5.5.5.2.1 Software Generstion Package. The contractor shall provide a software
generation pacxage Tor Lthe concenwrator consistent with the compatibility requirements in
Secvion 3.5.2.3 and applicable functions of Section 3.5.4.1.1. Furthermore, the
concentratcr assembier shall be fully competible with the message switch assembler and
skall execute on the message switch hardware.

5.2.4.9.7 Lecacers. The contrantor shall supply & loader program oOr pregrams, AS
mecessary, capacie of loading object code prccuced by the soitware generation package
(see Section 3.5.4.2.1). As & minimum, the program must be loadable by the following
meens:

& Down-line loading of cocde supplied over communication facilities from the
switching centerl.

b. Deleted.

c. Deleted.
The loacer programs shall be self-loading.
3.5.4.2.3 Dumps. The contracter shall supply routines capable of dumping all or select
porticns of the concentrator main memory to either a local terminal or a message switch

genter. The dump routines need not be continuously core resident and may be remotely
lcaded {~om the message switch.

R
“
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3.5.4.3 0Offline Maintenance Programs

Offline maintenance programs are to be provicded for tha switching center anc
concentrator facilities, and are to be under control of the Nonoperetional Operating
System (see Section 3.3.4). These programs shall consist of & variety of comprehensive
routines that are to be utilized {n conjunction with established maintenance procecures
when all or part of the NADIN switch and concentrator is operating offline. These *
programs shail {nclude routines to test for, detect, and isolate faults in all the NADIN
switeh and concentrator equipment units or elements, and to perform the preventive and
routine maintenance functions. These programs shall be capable of being used in a routine
fashion for offline maintenance at any time, and, by supervisory position command, of
providing summary reports and cdetailed reports of the status of escn element or device
tested. The reports shall appear on hard copy devices as directed by command from the
supervisory position. They shall be designed for use by FAA maintenance perscnnel
treined in accorcance with the requirements of this specification and the contract
schecule. : T

3.5.4.4 Supoort Computer Program Component

The Support Computer Program Component consists of those programs required for the
various pheses of testing and system implementation {e.g., factory testing, hardweare
installation and checkout, c¢omputer program shakedown, system shakedown, and
operational reaciness demonstration), &nd those that are to be used for system operation,
management, and engineering suppert during follow-on svstem operation (e.z., DR&A
programs necessary {or statistics recording enelysis - see Secticns 3.5.3.2(e) and 3.3.2.5).
This incluces computer programs for Preogrammed Equipment Checkout (PECO), Data
Recuction and Anelysis (DR&A) programs, special purpose computer programs for pregram
shakecown, system shakedown, and operations changeover, and system performance
&neiysis pregrams.

3.5.4.4.1 Programmed Eouioment Checkout (F£ CQO) Programs. Progremmed Eguipment
Checkout (FECQC) programs snall Se provicea to meet the nargware test requirements of
this specification. As & minimum, these programs shell be designed to test the NADIN
interfaces as wel as test functicnal capabilities ¢f the hardware subsystems. Where
practical, the pregrams shall fully test the error logic employed. The nonoperational
operating system shall permit PECO programs to be executed in any combination in a
flexible and modular configuration.

3.5.4.4.2 Dats Recuction end Analvsis {(DR&A) Preerams. Data reduction and analysis
programs shall provide & deta processing system that is flexible, expandable, and &8s
gutometic as peossible with respect to its operstion. These programs shalli fulfill
recuirements of DR&A during ali phases of hardware testing and integration, program
shakecown, system shakedown, and cperations changeover and provide a base with &
cspability to add programs &s additional user requirements are identified.

-

3.5.4.4.3 Special Purpose Programs. Special ,purpose programs shall be provided as
required to support testing in adaition to the FECO, offline maintenance, and DR&A
programs. - ° . :

s
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3.5.4.4.4 (EX) Svstem Performance Analvsis Prcerams. Deleted.

3.:.4.4.4.] (EX) Svstem Performance Data. Deleted.

3.5.4.4.4.2 (EX) Svstem Performance Analvsis. Deleted.
’

3.5.4.4.4.3 (EX) Svstem Modeling. Deleted. "

3.2.4.4.4.4 . This section has been renumbered. See Section 3.5.4.4.5.

3.5.4.4.3 Svstem and Scftware Checkout. The contractor shel. provide the capabiiity,
with hardware ana soltware, to permit the Government to debug and test existing,
modified, or newly designed programs, routines, or modules of any pregram component of
the NADIN Computer Program Subsystem &t both message switching centers. The
contracter shall provide hardware interiocks and software safeguards, without hindering or
constraining the Government progremmers, to prevent unintentional interruption,
melfunction, commingling of instructions or data, or any type of conflict between the
online active system and the checkout of software on the offline system with or without
online redundant elements (see Section 3.6.3.2.3). -

3.3.5 Deliverable Items

The contractor shell provide the following software and associated documentation in the
cuerntities and according to the schedules specified in the contraet. The contractor shell
furnish Sortware Meanuais/Hancbooks (Sections 3.5.5.3, 3.5.5.4, 3.5.5.5, 3.5.5.6) prepared in
a careful and workman-like manner in accordance with best practices (consistent with
intenced use) as applied to similar manuals normeally fyrnished for commerical equipment.
Documentation review and approval shall be mace in aceorcance with Sections 3.8.10 and
3.8.11.

3.5.5.1 NADIN Computer Program Subsvstem Taopes

The NADIN computer program subsystems shall be delivered on ocne or more magnetic
tapes with supporting herd copy as determined by the contractor's design to be most
beneficial to the FAA. This delivery shall ecnsist of master object tape, master symbolic
tape, subpregram listings and data table lstings. If a medium other than magnetic tape is
more appropriate to the contractor's design, he may, with approval of the CO, substitute
such a medium for the magnetic tape otherwise required. The contractor shall orgenize
the material delivered under this requirement in such a way that facilitates its handling
and use by the FAA.

- =3

3.3.3.2 Software Design Data

The Software Design Data (SDD) shall be developed and maintained concurrently with the
design, coding, and test activity of the entire computer program subsystem. It shall be
available for review and monitoring by the Government upon request. Mcdifications made
to the program shall be reflected in changes to the delivered SDD. The SDD shall be
orzanized to follow the CPFS.anc the PDS and shall include, gs a minimum, the following:

¢
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&. A commplete technical description of the computer program structure and
functions, including all interface points with the operating system.

b. A graphic portrayal of the operations performed by the computer program
subsystem. This shall be done by a series of flow charts which depict the
processing being performed, the sequence of operations, and the decision -
points. The contractor shall provide program design level flow charts | :
which show the program design of each NADIN software and firmware

" component ‘in the operational on-line and off-line systems. These flow
charts shall represent that software and firmware located in the switching
centers ‘and concentrators. These flow charts shall delineate the
relationships within and between the"NADIN program units e.g., computer
program components, subprograms, tasks and/or program modules. Each

— 7 delineation shall show the processing to be performed, the sequence of
operations, major decision points, error paths and internal and external
interfaces to other software components including any files, tables,
directories, etc., in the database. Names and labels shall be consistent
with all other NADIN documentation including the SDD and program
listings. These program design level flow chart entities shall be cross
referenced to the software components described in the SDD..

c. Relationships between tables.

d. A summary of any known or anticipsted limitations, restrictions, and
constraints which apply to the program component, e.g., timing
‘requirements, limitations of algorithms and formulas used, limits of input
and output data, associated error correction sensing, and the error checks
programmed into the routines. .

€. The contractor may use hierarchy-input-process-output (HIPO)
documentation in lieu of flow charting wherever flow charting is
specified; however, the degree of detail shall remain as specified
regardless of the documentation system.

3.5.5.3 System Operator's Manual

The System Operator's Manual shell describe procedures to enable operational personnel
to load programs, operate the programs, to intervene in the program's operation, and to
restart the programs. The manual must include the following, as & minimum:
«»
T ea. Method cf .",oading programs both at start-up and startover.
% : '
b. Input parameters required to commence program subsystem operation.

78
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c. A listing and a brief explanation of each message that can be input at the
operational consoles.

. Q. A listing and e brief explanation of each message that can be output at .
" the operational consoies.

e. Associated’actions that can be taken as a result of (d) above.
f. A list of programmed halts.
g A list of logical device assignments. =1

n. A method of cross-referencing console printouts to provide rapid access
to the corresponding information in the System Operator's Manual.

..,
L]

e

78 a
REVISED JANUARY 18, 1984



November 4, 1983 FAA-=-2651a

L Orgzanizaticn to correspond with each of the functional positions specified,

e.g., computer console operator, intercept operator, maintenance, anc
supervision.

3.5.5.4+ Svstem User's Manual

,‘
The user's manual provides the information needed to enable the usér to control anc
operate each-computer program. The user's manual shall be organized into volumes based
on the pregram or programs described. The introcuction to each volume shall give the
purtose, scope, basic orztnization of the volume, and general background information to
the program or programs described therein. A complete list of terms and abbreviations
used in the document shall be provided. Also, it shall provide a general program
description plus description of the environment and use. A general description of pregram
recuirements and constraints shall be included, as appropriate. The user's manual shall
contain detailed description of: .
a Input formats and cevices.
b. Output formats and devices.
c. Control and diagnostic messages.
d. Opticns and their control
e. Service requests available.
f. Calling sequence.
g. Start-up and startover procecures.
h. Job control procedues.

3.3.3.3 Orcerating Svstem Manual

The Operating System Manual descrides the services provided by the software subsystem

operational cperating system and, if applicable, the nonccerational operating systems, anc
the interface requirements for using the service, necessary to computer prcgrammers ir
designing pregrams which will operate under the appliceble opersting system. L
aporogriate, the menual shall be organized into volumes based on the operating system
dese~ped. The introcuction of each volume shall give the purpose of the document anc
soecify the scope of its application, It shall include a general description of the operating
svstem in the context of its operating environment and shall list the types of services i
provices. The relztionship of the Operating System Manual to other system document!
shall be discussed and documents provicing additional opereting system design data &nc
operating infcrmation identified. As a minimum, the manual shall contain a detailes

description of:

- . a. Service recuests available.
b. Call sequences.
c. Start-up &nd startover procecures.
c. Job control procecures.

.
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3.5.5.6 Procrammer's Reference Manual

A Programmer's Reference Manual which includes a description of the computer
instructions, commands, and orders used in a operational machine program shell be
proviced. The manual shall also include, but not be limited to, information on instructicn
timing, use of incex registers, logiesl and arithmetic operations, data trensmissions, input
and output operations, use of indicator Hghts and branch switches, and other such

prcgrammer reference material o

3.5.5.7 Peripheral Z cuipment Reference Manusal

Tre contractor shall provide a Perigheral Equipment Reference Manual containing the

folowing information, where applicaole, for each type of peripheral device supplied:

a.  General technical description of equipment.

b. Performance criteria including capacity and access time.

c. Physical and logical data structure.

d. Type of controiler and maximurm number of devices per controller.

e. Detailed explanation of all status information ineluding recommencdced
software action.

{. All input and ocutput commands and tests reievant to that peripheral
device.

3.3.5.8 Table Stmucture Manual

The contractor shall supply & menuz] sontaining & pietorial iaycut of all tables, files,
records, anc other data structures to include the symbolic reference to each hierarchic
level, excianation of the function, and all written references.

3.2.6 Sof+ware Syucport

If crcered by the Government, the contractor shall provide qualified personnel to support
softwere maintenance and modification at selected sites, following NADIN operational
chargeover. These services shall be performed &t Government designated field site or
sites not to exceed a period of one yesr following NADIN operationai changeover.

3.6 Svstam Meaintenance Recuirements

The NADIN system shall include provisions for the efficient maintenance of the system;
such that availability, reliability, maintainability, and performance requirements specified
herein can be achieved. Maintenance features of the switching centers, eoncentrators,
&nd theif essociated peripheral and encillary equipment end subsystems shall be integrated
in @ modular manner so as to minimize the time required for fault detection, isolation,
testing, repair, and service restoration by making maximum use of current automation
techiques and centralized maintenance controk

80
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3.6.1 Seoce

The NADIN shall be cesigned to enable the preservation and timely restoration of the
NADIN cepability with a minimum of down time and a minimum of human involvement.
Proven, existing equipment and technicues shall be used to the greatest extent possible.
Hardware, software, and test implémentation requirements and desiraple feetures that
support this are described below. )

3.5.2 Meintenance Definitions

The following maintenance definitions shall apply.

*3.5.2.1 Element Status

In order to state the reguirements of the NADIN Maintenance System it is necessary to

cefine all elements by their current status in the system. Equipment status has bee€n
~aken down into the following categories. Their definitions follow:

5.5.2.]1.1 Online Active Elements. Those hardware elements that are actively engeged in
the routine processing ol trallic. .

3.6.2.1.2 Online Recundant Slements. Those harcware elements not presently being used
to perfcrm a commumncstion Tuncuion, but which would be available for use by the
operationel system within the 30-second recovery requirements specified in
Sectica 3.7.1.1. _

55.2.1.5 Offline Elements. Those hardware elements not presently being used to
perform a communication Tunction and which would not be available for use by the
operational NADIN system within the 3C-second recovery recuirement specified in
Section 3.7.4.1. These elements may be used to periorm an offline function such as
sereculed or unscheculed maintenance. Manual intervention may be required to place
shase elements online. The actual time before these elements could be available to the

oniine sysiem cepends ugon the hardware configuration chosen.

3.6.9.1.4 Irective tlements. Those hardware elements not available to the operational
system. The reason for nonavailability might be due to compoment failure, marginal
checicnz (preventive maintanance), or element power off. '

3.5.2.2 Tvoes of Maintenance

For the purpcse of this discussion, the maintenance function will be classified as either
monline" or "offline”. Online maintenance is performed only on online active or redundant
elemenis. Offline maintenance is generally performed only on offline elements. The sole
excention to this rule is in the case of a two-orocessor configuration, in which spare
cepapility in the online processor can be used to perform diagnostics on the other

81
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processor after it has failed. Such a procedure is allowable only to the extent that it has
no effect on the traffic handling functions and cepacity of the online processor. In a
hardware configuration where all elements (except failed elemenis) are available within a
30-second recovery period, the offline maintenance function, as defined here, may be run
on a compination of online redundant and offline elements,

3.6.2.2.1 Online Maintenance. Althcugh maintenance is generclly considered as an
offline function, being performed on offline elements, it is useful in this discussion to
define certain operational- functions as online meintenance. These functions include
programs to maintain and report on current element status, to detect errors, to diagnose
and print out limited information on errors for maintenance personnel (see
Section 3.6.3.3.1). -]

3.6.2.2.2 Offline Maintenance. The bulk of the maintenance function shall generally be
performed on the offline eiements. Offline maintenance is generally classified as either
scheduled maintenance or unscheduled maintenance. A further breakdown follows.

3.6.2.2.2.1 Scheduled Maintenance, Scheduled maintenance includes preventive
meaintenance, routine maintenance, and corrective maintenanae.

a. Preventive Maintenancz. Freventive maintensnce can be defined as
plannea periodic marginal and functicnal testing of the NADIN elements
and components. Preventive maintenance techniques (e.g., voltage or
clock timing marginal ehecks) are used to detect margingl components
{e.g., that ere due %o aging or orift} at the test bench and for repair and
maintenance of mechnical and electromechnical devices.

b.  Routine Maintenance. Routine maintenance consists of the repair of
faiied components (e.g., printed circuit boards) at the test bench and
repair and mainienance of mechnical and electromechanical devices.

c. Corrective Maintenance of Known Failures. Corrective maintenance on
feiled elements can often be scneduled for & later work shift to take
advantage of superior maintenance capability or & later time when there
is & low traffic demand. During periods of low traffic demand, additional
elements mey be available to aid in the repair and test of the failed
element. Such maintenance can be classified &s scheduled corrective
maintenance.

3.6.2.2.2.2 Unscheduled Maintenance. Unscheduled maintenance consists of maintenance
required immedidtely folluwing & iailure found by the online maintenance function and
that cannot be scheduled Tor & later time (e.g., total system failure, element failure
where no further redundant element of that type remains for use by the operational
system). Normally, single element failures occurring during peak traffic loads would be
scheduled for repair during & low-load period {i.e., scheduled corrective maintenance) or

handled by offline test equipment (see Section 3.8.3.4).

&
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3.6.3 Maintenance Requireimnents

These paragraphs specify maintenance requirements and reference other pertinent

sections.
y

3.6.3.1 Mgintenance Philosophy

The detailed maintenance philosophy for the complete NADIN will depend upon the final
equipment configuration as well as the chosen design options. The contractor's
maintenance philosophy, &s amended during contract negotiations, shall become & part of
the contract and shall be implemented by the contractor in the NADIN system design.
Detailed maintenance procedures shall be covered in<he instruction books (Section 3.8.10)
and used during the period of contractor-supplied maintenance (Section 3.6.4.)

2.6.3.1.1 Online Maintenance. Means shall be provided to detect any malfunction of
system hardware or software elements that are in online active or redundant status. This
detection shall be accomplished through hardware elements, software routines or a
combination of both. This requirement is imposed on all NADIN system elements at the
message switches and at the concentrators. It includes local and remote fault isolation
techniques. The contractor shall ensure that the contractors-supplied NADIN equipment
has the cepability to operate with these diagnostics even if this capability is not
specifically stated under that equipment's functional requirements. Upon detection of &
melfunction of an online element, the system shall automatically switch to a redundant
element or elements to form &n operational system within 30 seconds, and resume
operation without loss of traffic. Any failure of an online (active or redundant) hardware
or software elemeat shall cause, 1) a visual and audible alarm; 2) & dry contact closure
suitable for activating a remote alarm; or 3) a hard copy printout identifying the faiied
element, any reconfiguration action taken and the time of day; or 4) any combination
enereof as determined by the system operating personnel.

2.6.3.1.2 Repair of Failed Elements. Repair of failed elements shall be accomplished
only when those elements are in offline or inactive status. Defective components shall be
icentified tnhrough use of special test eguipmant or through the formation of & test
subsystem composed of offiine clements. in no event shall online elements be used as part
of an offline test subsystem except as specified by Section 3.6.2.2. Means shall be
provided to verify that a repaired element is fully operational before it is returned to
online or standby status.

3.6.3.1.3 Preventive Maintenance. The requireinent that NADIN operate 24 hours every
day plsces severg restrictions on preventive maintenance. The equipment shall be
gesigned so that ‘preventive meaintenance can be performed on all units in an efficient
menner. Preventive maintenance shall be performed on offline elements only (see

Section 3.6.3.2.3).
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3.6.3.2 Hardware Features

The NADIN equipment shall ineclude hardwsare design features gs required to meet the
Mean Time to Repair (MTTR) as specified in Tabie 1. The following subparagraphs shall be
included as design features in the NADIN equipment.

. »
3.5.3.2.1 Mechenical Design. The egquipment shall be mounted in cabinets that are eesily
opened to provice access to all test peints end adjustments (sae Section 3.10.1).

3.5.3.2.2 "Electrical Design. Partitioning of logie shall be such that failures may be
Guickly isolated to & single replaceable module (see Section 3.10.1).

3.5.3.2.3 Svstem Desien. The interfaces between system elements shall include
interlocks to—isclate-g& meaintenance subsvstem from the online and stancby elements to
assure that the online eand standby subsystem elements will not be aifected by any
maintenance procedure. A system maintenance conscle shall be proviced at each NADIN
switch and NADIN concentrator which will include trouble indicators, econtrols and visual
indicatecr status for the meintenance interiocks, means for controlling system
reconfiguration, visual indicator status of system configuration, and mesns for
eutomeatically printing out a log and the visual display of any alarm conditions that may be
reccgnized by the online maintenance fzatures described in Section 3.6.3.1.1.

3.8.3.3 Maintenence Programs

in line with the definitions of Section 2.8.Y, the maintenence programs can be grouped into
two categories, i.e., online maintenance programs and offline maintenance programs.

3.8.3.3.1 Online Meintenance Pregrams. These programs perierm and control the online
maintenance runctions gescriped in Section 3.8.d.1.1 and ineiude the following:

&. (£ X} Cenfidence Pregrams. Deleged.

b. Oversticnal Diagnostie Prosrems. The diagnostic function will be
periormec ugon detection of an error by the NADIN operationzal programs,
or upon & hardweare~initiated error Interrupt. These operationel diagnostic
programs shall colleet data &s needed to verify a failure so that the
offending element may be taken o{{line &nd the system reconfigured. Any
pertinent information shell be printed out to provide a basis for repair.
Storage requirements for these progrems shall be adcded (o those reguired
by the operational program &s described elsewhnere in this specification

- (sge Section 3.5.3).
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- SEaviiz
( TLIMENT MTEF MTS! MTTR Lires
Can=ra2l Brscaesing Unit (CPU)  , 1Z2,8C0 hrs £,00C hrs 7% nrs iC yrs
wilS incluce power supplies - .
Seorzce E?é;esi (&) 10,CC0 hrs £,0CC nrs 73 nrs 10 ¥rs
f?fét-inc Cutsut E?ameﬁ:'} 10,000 hrs §,0C0 hrs 7% hrs 1C yrs
Cars Punﬁh (C?i o " 75C hrs 3CC hrs .20 hrs iC yrs
Carz Reader (CR) , 750 hrs 300 hrs .50 hrs 10 y*'s
Line Printer (LP) . 1,0C0 hrs - 5C0 hrs .75 hrs 10 yrs.
Macnetic Tape Transpore (MT7) 1,C00 ﬁrs 2C0 hrs 7% hrs 10 yrs
Disx Unie (SU) 1,5C0 hrs 750 hrs .75 hrs 10 rrs
Kay=oars Vicdeo Display Uni< 7,500 hrs 1,000 hrs .75 hrs 20 uyrs
{K/DU)
»“’ Caszes=2 E?e:en{ (cz) 1,0C0 hrs 450 hrs .20 hrs 30 yrs
vecuiassr Demscuiator (MCDTM) 10,000 hrs 5,000 hrs .25 hrs 10 vrs
Direcs Diaiing Siement (DCE) _ 15,2C0 hrs 5,0C0 hrs .28 hrs 10 yrs

v [ar=sfigazicn or crecidle statements shall be provided to certity that <he
har-were elaments meet or exceed the atove R&M vaiues curing <heir sarvice
1ife.

- . :‘\
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c. Data Correction and Recovery Progrems. These programs correct system
operation arter a faiure. This correcrive action might consist of a
complete startover from saved data or simply & tape reread. These
programs are conditional and would cnly be performed when requested by
the operational system. The programs shall include suitedle printouts to
inform the operations and maintenance personnel of the specific action
taken, the status of traffic and the status of the system. The storage -
recuirements for ihese programs shail be added to those required by the

operationsl prcgrams as described elsewhere in this specification (see
Secticn 3.5.3). .

d.  Reconfiguration Programs. The reconfiguring of the online elements

_ wWouig be pertormea by tha reconfiguration progrem which would also

T “acfept reguests to reconfigure from the operational diagnostic function

when a non-clearing operational element failure has been verified.

Information on the reconfiguration processes shall be printed-out to keep

the responsible operating and maintenance personnel informed of the

system status and the status of message traffic. The storage requirements

for these programs shall be added to those recguired by the operationeal
program &s described elsewhere in this specification (see Section 3.5.3).

4.6.3.2.2 Offline Maintenance Prosreems. Thesa pregrams shall consist of & large number
enc variety oI comprenensive malntenance programs to be performed on offline elements
or subsystems. They shall include routines to tast all NADIN alements ineluding the
computer-oriented peripheral deviczs. A subset of these pregrams shall be oriented
towarcs the preventive maintenance function discussed in Seciions 3.8.2.2.2.1(a) and
3.8.3...3. These programs shail alsc inelude diagnestic routines to jsolate hardware
feillures to & single replaceanie module. Suitable printouts shall be provided to infcrm the
maintenance personnel of the specific elements to be replaced. These pregrams shall also
incluce certification routines to verify that repaired elements are fully operetional before
they are returned to an online active or redundant status.

3.5.23.3.3 Deliverabie Meaintenance Softwarz Item. The comprehensive maintenance
programs ciscusseq in Seclion J.0.d.¢ Shall De suppiied by the contractor. An element
reconfiguration program shall also be supplied (see Sestions 3.6.3.3.1 and 3.7). The online
meintenance programs discussed in Section 8.6.3.3.1 shall be integrated into the
Operational Program Component (see Sections 3.5.5.3 and 2.3.5.4). '

3.6.3.4 Offlire Test Saouipment

in line with the,generz! mainterance philosophy of Secticn 3.8.3.1, sufficient offliine
special test equipment shall bz provided tc meet the reliability requirements stated in
Section 3.7, The exact nature of this equipment wiil be dependent upon the hardware
configuration end cannot be deseribed in detail at this time. The offline test eqguipment

-
.
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must be capable of isolating "normal® failures without the support of the redundant
elements. :

2.6.3.5 Switching Center Vaintenance

Each NADIN switching center shall inelude maintenance facilities locazed in the
ecuipment aree. These facilitids skall be equipped with individuel cabinets and rack

maintenance panels, visual alarms, patch paneis, monitoring ancd test panels, equipment .

and ecntrols {or systems testing, monitoring, patching, fault detection and isolation, and
system _reconfiguration. The maintenance facilities shall have the cepadility to
communicete with the cgerational equipment eonfigurations and shali provice display anc

{ndications for system status information. Visual alarms on eoncentrator and mocem
status shall e included. -

2.6.3.5.1 With Alerm Printout. The maintenance position shall include a XVDU terminal
with characteristuics as cescrioed for the KYDU terminal in the supervisory conscle (ses
Section 3.4.5.2.2). Status information shall De printed on & contractor-furnished
medium-speed line printer{s). Fault information (ineluding failures, configuration changes
and outeges) shall be displayed on the printer(s). The printer shall print stetus indications
from the offline subsystem and operstional switehing center configuretions. All alarm
printouts shall be output, based on the avent or condition being reported, to the
apcropriate printer or its designated alternate (selected by operator command).

2.5.3.3.2 Audible Alerms. An &ucible alarm shall be proviced for all major fault
indicetors wnicn may resuit in the halting of an operational processor (this incluces toth
on-line and/or hot stancby processors). Alarm cut-off keys shall be provided. A printoul
on the printer or visual display shall provide the identification of the faulty unit and the
time of the fault ir sequence as faults cccur, If a feult causes any type of automatic
restart, this fact shall be printed out along with any indicstions of haraware or software
failure and the resulting configuration. A dry contact rlosure shall be provided concurrent
with the aucidle elarm to activate the remote alarm (see Section 3.6.2.1.1). The contacts
shell remain closed until releesed by the slarm cut-off keys et the maintenance position.

3.5.3.5.3 Meaintenance Position Impiementation. This equipment =and associated
meintenance pregrams snal e designeq 1o provide the fault detzctieon and repair
characteristics necessary to ensure the reliablility and maintainabliity requirements as

secified in Section 3.7.

3.6.5.6 Concentrator Maintenance

Each NADIN concentrator shell include provision fer hardware maintenance including the
use of. diagnostic programs. Pateh facilities for external eircuits (subseriber anc
coneentrator to switen) shall be proviced. Provision sheli be made for testing and
monitoring ell circuits and equipment. ‘

¢
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2.56.3.5.1 Control and Printout. As a minimum, two XVDU equipments, as described in
Section 3.3.2.2.3.3.1, System Interszept Position Configuration, shell be included in the
concentrator configuration. These units shall provicde direct entry and hard copy and CRT
display of outputs from the concentrator CPU as well as provide a2 csapability for

concentrator to smtcmng center communication.. Adcressing of each concentrator shall

be unique. As a minimum, pnntoxps of failures, configuraticn changes, and cuteges shall
be :rowded. A

3.5.3.6.2 Alarms. A concentrator status and alarm panel shall be provided for online and
offline eenilguration status indicators, plus fault alarm indication. Al status and alarm
indications shall be automaticany reported to the message switches, Local alarm
indication shall have remoting capability up to at least §00 feet. Only faults which cause
switchover to the stancby concentrator shall be indicated by way of audible alarms. Al
other faults shall be indicated by visual means, {.e., hard copy printout. Hard copy printcut
shall be output at the switeh's printer and at the concentrator's printer, Software alarm
indicators shall not be audible. Al audible alarms shell be provided with a cut-oif key
capable of being remoted up to at'least 500 feet. Operation of a cuteff key, whether local
or remote, shall silence both the local and the remote audible alarms. Alarms shall be
provided for all abnormalities {n concentrator operaticn. In addition, alarms shall be

provided to indicate abnormalities in terminal or ecommunication channel operation,
ineluding such problems as:

a. Stuck tape

b. Continuous blanks or letters

c. Open line

d. Loss of carrier '

e. -Excessive errors on eircuit - indivicdual parzmeters Dby protccol are
mandatory

f. Idle line or terminal

g.  Modem fault

3.6.3.6.3 Imolementation. This equipment and associated maintenance pregrams shall be
designed to provice the rault cdetection and repair eharacteristics necessary to ensure the
reiiapility and meaintainability requirements as specified in Section 3.7. .

3.8.4 Maintenance Services

When the contractor provides maintenance services for switching centers or ARTCC
eoncentrators under this contract, the contractor shall provide all personnel and spare
parts to maintain the contractor furnished NADIN system hardware and software on a
24-hour a cay, 365-day a year basis to the level of performance and reliability required by
this .soe?:u‘xcanon. (This does not imply a requirement for around the clock contractor
maintenance at concentrator sites provided nodal availability and reliability can be
ctherwise met). All maintenance (hardware anc software) down time during the 24-hour
operational period shall be charged to the filed reliability criteria requirements of Section
3.7,

v .
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*

The enntractcs's Maintenanace Service Plan shall describe his methed of performing sysiem
msintenance and providing for cperationel redundant elements during 24-hour a day, 7-cay
g wezex operation, particularly in the arees of scheculed and unscheduled maintenance (see

; a0 a8
Section 3.6.2.2.2.1).

5.5.4.1 Maintenance Log » .

The contractor shall maintain a log of maintenance activities, outages, softweare patches,
repair and spare panis used. Entries shall be reviewed and initialed by the Government's
al

local technical representative. The coniractor shall provide two copies of this log 0 the
government's iccal technicsl representative on & weekly basis. After six months of
operstior, the contrector shall summarize the requirements for spare parts, besed upon
the maintenance log entries, and shall provice 15 copies of & recommended spare parts list
and ‘“fhf::'i- -eansumotion rate o the Government for support of the system for the second

-~ -~
eol Gl Cpereiioi.

el

+ i5 assential that the NADIN provide service to its users 24 hours a day, seven days &
weok witn an absoiute minimum of scheduled and unscheculed down time. Thi
scuirement for continuous operstion is to be achieved through the use of:

e

&g, System hardware exhibiting the highest level of reliability consistent wits
{re recuirement for use of cif-the—shelf equipment {see Section 3.3).

o Neodal architesture that provices high availapility for each node.

Semieutometic dial-up procedures for use in the event of a catastrcphic
failure at a node or loss of trunks between noces.

By

The foliowing parecraphs provide specific recuirements to achieve the required level ©
system availapility, )

3.7.2 Avelabiitv Definitions

in general, the definiticns given in MIL-3TD-721 shall apply. For purposes of thi
procourement, the following definitions have been modified to be more specificall
epnlicabie. '

A meosure af the tirme that & node (message switch or concentrator) Is opersbl
processing all eoffered treffic and perferming all of its specified functions. WNoc
availacility iz expressed as the ratio of time aveilaole to total time.

® L
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2.7.2.2 Mean-Up Time (MUT)

The mean of the time that any item of equipment will remain in an operating state (online
or online recundant) before a failure (either hardware or softwere) causes it to degrade
{rom that state. MUT is expressed as the ratio of the time a piece of equipment is
operable to total time. ?

3.7.2.3 Mean Down Time (MDT)

The megh of the time that any item of equipment will remeainina nonoperating state alter
a failure (eithes hardware or software) causes it to become inoperable. MDT is expressed
as the ratio of the time a piece of equipment is inoperable to total time.

3.7.2.4 Transient Failure

Two elasses of transient failures are defined: -

8. Self—cleering transient disturbances, such as transient parity errors, which
do not require substitution of a recundant element for an active element.

Such transient disturbances are not to be considered in calculations of
availability.

h. Noneleering failures of an active element requiring desctivation of this
element and its replacement by a redundant element, program reload, or
any restart procedure. These types of failures form the basis for
calculations of availability.

3.7.3 Eerdware Reliagbilitv Recuirements

In order to minimize the cost of maintenance, the following reliability requirements shall
azplv.

3.7.3.1 Herdware Reliability

Equipment used in the switching centers and concentrators shall be constructed of
components exhibiting the highest level of reliability consistent with the requirement for
cfl-the-shelf equipment. All components subject to failure shall be mounted in such a way
that they are reacily available for testing or replacement without removing any other

comgonents. Electronic components shall be mounted on plug~in eards for ease of
servicing.

2.7.2.2" Failure Tsolation and Repair

Repair time shall be Xept to a minimum through use of special test equipment and program
routines to isolate failures to a single plug-in module (see Section 2.6.3).

* »
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3.7.3.3 Minimum R&M Velues for NADIN Hardwere

Bardware elements meeting as &8 minimum the R&M velues specified in Table 1 shell ce
proviced if the contractor's system design includes such eiements. If hardware elements
other than those specified herein are used, the contractor shell provide MTBF, MT3)M,
MTTR cdata under the condition ofa ten-year service life,

3.7.4 Nodal Availapility Recuirements

The NADIN message switching centers and NADIN concentrators shail be designed for
ecntinuous operation (24-hours a cday, 7-~days a week). Each message switen and esach
concentrator shail exhibit an availability of at leest 0.8958. The {ollowing techniques are
recuired ang should helo to achieve this required availability level

3.7.4.1 Ecuisment Redundancv

Eguipment configurations shall inclucde sufficient redundant equipment to assure that no
single failure will recuce system capacity delow that required for full load and full
functional opersiion. Means shall be provided to detact failures automatically in both
active end redundant ecquipment. In the event of e faillure in an active element, the
systerm shall autcmaticelly reconfigure to form & new ornline subsystem from operable
active and recuncant elemeants, and resume operation within 20 seconds. No traifie shall
be lost due to such a failure.

3.7.4.2 Perimheral Ecuiopment Redurdaney

Peripheral storage devices (l.e., magnetiz tape units, disc files) and computer type
incut/cutput devices (i.e., card readers and punches, printers, Keyboard devices) shall be
aperated on a pooled basis. Sufficient recuncant elements shall be provided so that a
singie equioment failure is permissidle in each eiass of storage or input/output cevice
without recucing the capacity or functions at the facility.

3.7.4.3 Communicetion Interface Zedundency

-

Communication interfaces (I.e., interface devices, modems) shall be operated on a pooled
basis. Sufficient redundant units shal be provided 3o that no single faiiure will reduce the
commmunication interfaces of any type below the quantity assigned at that facility. In the
event that muitiple fsilures make it Impossibie to interfzce ell the required
commTunication channels, means snall be provided to deactivaete channels in accorcance
with a preassigned priority sequence. Automatic reconfiguration of communication
interface devices is not reguired.
- B
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3.7.4.4 Failure Detection

Automatic hardware end software features shall be provided that will automatica’
detect failures, errors, melfunctions, initiate automatic ecuipment reassignment
reconfigure the system, and resume full operation within 30 seconds (see
Section 3.6.3.1.1). Suitable alarms and printouts shall identify the failure and the action
taken (see Section 3.6.3.3). . :

3.7.5 VNetwork Availability

Semiautomatic diel-up cax_':ability shall be provided at NADIN message switches to provide
protection {rom:

— Ta. - Catestrophic failure of a message switch (see Section 2.4.2).

b. Ceatastrophic failure of a concentrator (Protection provided for those users
discussed in Section 3.4.7.8).

c. Feilure of trunks (see Sections 3.3.3.4.1 and 3.4.8.6.1.16).
3.7.53.1 Operation

The dial~up capability shsll be initisted by command from the operating personnel in
response to loczl alarm concitions or information from another node. The specific dial up
procecures shall e semiautomeatically performed under program control.

3.7.5.2 Hardware

A direct dialing element shell be provided to allow the dial-up procedures to be performe.
for egeh reguired connection. Suitable modems (with speed selection and automatic
ecuslization capabdility) shall be provided for each reqguired dial-up connection.

3.7.5.3 Soli{were

Programs shall be provided to control the esteblishment of required dial-up connections.
These programs shall include control of the switch matrix to econnect the direct dialing
ciement snd modems to the required telephone interfaces, control of the specific dial
procecures, test of the acquired connection to assure operability, repeat procedures for
use in the event that the acquired connection does not meet minimal standards, alarms in
the event repeated dial-up attempts do not acguire a suitable connection, and coordination
with other NADI¥ nodes to assure that procedures are modified to allow the dial-up
channels (o be effectively utilized.

3.7.5 Reliapilitv and Availablitv Proeram

REVISED JANUARY 18, 1984
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~3.7.6.1  Reliebilitv and Availabilty Prosram Plen

The contractor shall prepare snd submit f{or apcrswal &

+

wrram ;;191 develcped in

E

ecosrdance with MIL-STD-~735 Reliebility Program ior Lystems. Saquipment Development

and Procuction, which describag tha epa c! {iz te3ks 1o ba nerfermed to assure the reliability

end aveailability of the NADIN :se.‘., Sis plam shell e submitied [or inslusion as a part
I the hardware design a..d ccu surglion submissian {me2 %"::1 3.3.4).

3.7.3.2 ‘Re.xabmtv and Availshility ..a.;cu.at:c

r

hd

The reliability and availsbility program ;:Ian shell inslude salnvlations of the MTBFE,
ABM, and MTTR of the equinment cropased, And the M) nhilit t}‘at mll resul? at
eech message switch and "o"cﬂ"'e“c Far purpeses of esicelating sveilebility, the

ralﬁabili:y anc maintainability of all cigital computing elements, siorage elements, insut

ard output elements, compu;er—onamau periphersl equipment, subseriper perts, trunk
modems, and any other contractor-furnishad items required for the proner operaticn of the

NADIN shall be included in the eslculations. The reﬁjabdity and maintainability of

Gove ment-furnished eguipment (GTE), uninterruptikle sower system (U2PS), leesed

circuits, subscriber modams and any aguizment w’*"'»'  feilurs wowld affect conly a single

subscubnr cirzuit may be excluded frors the svailsnil :-,v coizuiztions. BMTEE, MTBM, anc

MTTR quotations are to be provided for il sguinments t2 be furnished by the contracter.

Any time lost following a failure {(either a hardwars failurz or program stoaoage) before

reconriguration or restart procedures raturn the nede 2o full funotiznal eperation shall be

axnsidared as dewntime Jor enlculation of rw',x, amility. :

x

2.7.8.3 P.e.;e.b* tv and Availability Preorem Content

The contractor shall perform tasks specified under the relianility and avallability pregram
plan. These tasks shall include the deveiamment of & suitable failure reporting program to
identify, classify, sand maintain statistics on all systems {ailnres (B

¢
3 in

soltwere), and for every failura, the nwn:&ms.‘ ’na
downtime. They shall also include the Zevelspment of I preventive maintenance
procadures and of technigues for isciating an:d e*rrre;:ing pr;t,wms resulting from
hardware and softwere failures. In addition. the pregram shall inzlude detefec plans for
anslyzing {ailure reports to detect any failure trends,

o'd]
o
*

>y
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)n
[
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™
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T.5.4 Relisbilitv and Availabilty Demonsirations

During the first yesr operaticn, the contraetar shsll damansirate that the configurations
previded, supported by the maintanance p*‘mecﬁ ires develsped, Sail 17y 2ll the reliability,
mal ‘..a nn’\thy, and avaﬂao,mv equirements specified harein.

..
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3.8 Deccumentstion

The contrector shall p-ovide all necessary services and material 1o develop and deliver
d'cumermt.vn in accordance with requirements specificd herein. Documentation
required by the various sections in this smcif ication shali be developed In accordance with
FAA-G-1210, Provisioning Technical Documentation, and shall be provided as specified in
the apphcable secticns and the contract schedule. In addition, the contractor shall update
ell deliverable documentation to rellect the hardware and software design as of the date
ef system turnover to the Goverament &t each site.

3.8.1 Documerntation Contract Desipnation
All documentation produced or updated by the contractor shall show the contract number

conspicuously displayed on each document, including drawings, to facilitete identification
&nd assocjation with the contract.

$.8.2 Suality of Reproducibles

£11 reproducibles furnished ghail be of mich quality as to permit the reproduction of every
Zine and charscter on the raproduced copy. Reproducibies shall, to the extent possible, be

on elean, white, smooth & 1/2" x 11" commercial size paper suitable for use on standard
commercial copy equipment. Drawings, shotographs, or other artwork for illustrations,
not readily copied on standard commercial copy equipment ghall be ready for camera.

Progress RKeporis

{
@:
3
{3

“re

Uniess o He.w‘se specified by the contraet, the contractior shall prepare monthly progress
reports &nd submit ten copies to the FAA. Preparation and gubmission of these reports
shali eommence the month {oliowing the date of contract and they shall be mailed to the
FALA Contracting Officer no later than ten days following the reporting period. These
reports shell include a concise statement of the work accomplished for the reporting
period; a summary of the siatus of detailed de.,ign, febrication, material orders, and tests
of any deliverable items; & summary of meetlings between the contractor and othérs
part;czpaur g in the program; @ecia} problem &reas, including proposed solutions; and a
oriefl statement of work planned for the next reporting period. A planned work schedule
for the contract shall be submitted. ¥t ghell include the delivery schedule of all
deliverable items and shall be revised as necessary in esch report. Any delays that may
affect the contract delivery schedules shall be fully explained.

3.8.4 Hardware Design and Configuration

The scope and complex interrelationship of FAA programs require early knowledge of the
contractos’s eonf 1gu?*iar. Therefore the contractor shall provxde one reproducible and 8
copies ol ali dais reguired hereunder to be submitted Jor review andé comment, including
¢he items specified in the subparagraphs below te the FAA contracting officer as per the
contract schedule. , . .

94 |
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Review and approval shall be as specified in
Section 3.8.11. The data submitted shali be organized to reflect the contractor's
approach to achieving compliance with the more significant requirements of the
equipment specification. This submission of data shsli not be used by the contractoer to
propose modifications or glternatives to the detaiis of the equipment specification or &
change in scope of the contract. Ane data referenced below shall include all elements of
the equipment to be produced by the contracicr under terms of the contract, &s detailed
by the equipment specification an any addenda therets, together with all interfaces with -
other equipment. A summary of equipment operational characteristies shall be included.

3.8.4.1 PBlock Diagrams’

A compiete set of equipment block diagrams shall be provided by the contractor. The
block diagrams shall show the general operational, electirical, end physical relationships of
the equipment elements. .

3.8.4.2 Logic and Information Fiow ldiagrams

Tne contrector shall provide complete logic and information flow disgrams. These
diagrams shall show the detailed logical, operational, and functional relationships of the
eguipment elements. Symbols used in these diagrams shell be fully explained in the basic
document.

3.8.4.3 Input and Output Detlails

The coniractor shall provide & cocument cnat consoiidstes all equipment input and output
characteristies. This document erell include electrical characteristies of intersystem
cables, signal characterisiics ang timite, an’ timing dizgrams. These date shall include all
mejor intrasystem &s wei &S all external system inlerfaces.

3.8.4.4 Criucal Logie

wWhnere logic circuits are pro cseld that are of sncanventional design, the contractor shall
. & . . ¥ . . N Dy
provide logic diagrems and & sumMmmary os ne particular Zesign approach.

3.8.4.5 Detailed Physical Descriptiod

The contractor shail provide & detailed physical description of the equipment. This
description sheli include weight, outiine drawings, configuration, layouts, ventilation and
air conditioning ’:\equirements, cable entry end exit features, clearence factors, power
requirements, armd other ‘special details theti shouald be considered for installation,

cperation, and maintenance ¢! the equipment,
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3.8.5 Incex of Drawings and Technical Memorands

The contractor shall maintain an index of all drawings and technical memoranda producec
in connection with the maintenance, operation, and test of the equipment. This index
shall be updated monthly and one réproducible and eight complete, updated copies shall be
submitted to the FAA CO with the progress report specified in Section 3.8.3. Drawings -
and technical memoranda produced in connection with maintenance, operation, and test of
off-the-shelf iterns thet are in existence at the date of cor.tract shall be submitted on a
one-time basis with the first index. The contractor shall provide drawings or technical
memoranda that may be requested by the FAA CO as listed on any index furnished in
accordance with this requirement.

-

3.8.6 Install_ation Documents

The contractor shall prepare and submit to the FAA for review and approval, in

. sccordance with Section 3.8.11," one reproducible and eight copies of documents

conteining all necessary information required by skilled technicians and engineers to
install the equipment and initiate its operations. These documents may be selected data
srepered under other documentation requirements of the specification or previously
prepered accuments for instaliation of like equipment. Submission of these installation
aocuments to the FAA CO shsll be per the contraet schedule. l

3.8.8.1 Site Preparation Specifications

Sive preperation specifications shall be furnished in accordance with Section 3.12.

3.8.6.2 Site Instellation and Cutover Plan

Site installation and cutover plans shall be furnished in accordance with Section 3.12.1,
3.12.1.i and 3.i2.2.

3.8.7 Acceptance Test Specification

The contracior shall provide & hardware acceptance test specification as a part of the
overell scceptance test specification Gescribed in Section 4.2.1.1.

3.8.8 Test Reports

The contractor shall provide fectory and onsite acceptance test reports as pari of the test
reports specified jn Section 4.2.3.5.

3.8.9 Computer Program éubsystem Documentation

Computer program subsystem documentation shall be provided in accordance with
Sectlion 3.5 and include:
e. Computer Program Supsystem Design Data - Section 3.5.2.1

b. Computer Prograri Functional Specification - Section 3.5.2.1.1
¢. Program Design Specification (PDS) - Section 3.5.2.1.2
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d. Soitware Deszgn Data (SDD) - Section 2.5.5.2
e. Orerstional Program Cormgzonent System Operator's Manual - Secticn 3.5.5.2
f. System User's Manual - Se"t‘o 3.5.8.4

g. Computer Prog'ram Operating System Manuel - Section 3.5.5.5

h. ogra"mer s Reference Manua' - Seeticn 3.5.5.5
i Pericheral Zquipment Reference Meanual - Section 3.3.5.7
R T&le-‘ Structure Manua® - Sectien 3.5.3.8 .

3.3.10 Instraction Sccks
The instu c%i & boeit meruser ¢licn books tr be provided shell be prapared in
accorcance wi ‘:‘3 the SONTELIOr o all f‘..;:msh commerciaily e gvailadle
or develcped hooks and shall meer, 85 2 minimum, the requirements speciiied bv the
following SUbu‘i agre &ohs.

8.10.1 Lueilty ;ality ..

The contracicr shall furnish cpe“arot’, Sregram and mmeintenance manuals prepared N &
sareful and wori:manlike manner in accorderce with dest pracmcm {consistent with the
intended usz; ss applied to similar manuals nsrr‘xe.lly furnished {or commercial eguipoment.
Stendard commartial manuals, &3 applizadle. mev be furnished with supplemental matenal
as sddence o the standard manuazis of WM »¢ m~rovided as supplemental or separatle
volumes.

3.3.10.2 Contents

Tach eguipment iiem

Jdapter, power supplies, anc
eech tyne of computs

2
nent 1} he document df r operation
i, ;hese manuals snall ineluce (as

o)
®
M-
o=
b
i
[ S
3

ancé maintenance of ;'.,.e eu, A & minimy
appiicanle to eacn configureilion sradls  mie‘ntenance schedules and proeecures,
inecluding test suinls, ecr’ame e logwai and timing disgrams, sehematie diagrams, complete

wh By pin, expected oscilloscope wave forms that
describe nor'nal sperstion of emoh unit, site g;,g epnrat tion recuirements and instellation
information recuired to install the evuipment snd iniviste its operstien (including cabling,
snd connection sz ains and appissnle informationl, ‘

par:s List, compiete connection breakde

3.8.10.3 Prenaration and Daiiverv of Instruetion Books

Cecpies of initial inciruetion book namscrzpﬁs {commereial manuals plus addenca 3.8.10.1)
shell be submitted to the FAS CO for review and epprovel. In adcztzon to the books
furnisned and sb;Dped with the ec,upmmt xsee Section 3.8.10.4), reproducible and
reproduction eories of ine finui books shall be Iurnished in accs'dancn with the
recuirements of the contract schedule. Appli"able corrections, acdditions, and deletions
shail be made prior to printing of final books.

2.8.10.4 Instruction Book Deliverv with E cuipment
Copies of the final instruction bock for each unit of equipment shall be furmshed and
shz:ped with the equipment, as provldec for in the contract sehegule,

[2+]
~3
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Instruction Bock Renrodueibles

The instruction bock reproducibles shall be on clean, white, smooth paper; drawings,
photcgrzons and other artwork for illustrations shall be complete and ready {or camers.

3.8.10.6 Autometed Documentatidn

Any documents (logie print, CPFSs, user's manuals, ete.) provided by the contractor that’
are generatec by automation technigues shell also have the generating software and data
beses inciuced as deliveradle items under the contreet.

3.8.11 Documentation Review and Acprsvel

After receipt-of & preliminary document, the FAA CO will review and approve or direct
any changes that are required to obtain conformity with this specification. The contraetor
shall ehange the document as necessary to conform with the requirements detailed by the

- FAA CO and shall resubmit corrected revisions for approval within fifteen days after

receipt of the change requirements. In additior, the contractor shall, from time to time

curing the course of the contract,
by the TAA CO or as deemed a

revise portions of applicable documentation as cirected
ppropriate by the contracter, subject to the approval of the

FAA CO. The contractor shall provide one reprocucibie and eight copies of all such
revisions to the FAA CO no later than 15 days from the date of agproval of the revision.

2.9 Cooperstion and Coorcination

The contracter shall participate in meetings and conferences, and shall exchange technical

cata reiating, to the -equi

pment, soltware and system performsance, and cesign
compatidility with others s directed by the FAA CO. Tne FAA CO shall be furnishec

coples of all written communications concerning this contract between the contractor and
the Government, and between the contrector snd other contractors. The contractor shall
participate, ccoperate, and assist in resolution of technical interface problems with

non-NADIN systems.

3.00 Design snd Construetion

The NADIN system shall be designed and contructed so that all performance, reliability,
maintainability and availability requirements shall be achieved throughout the service life

when operated within the speeif

led environmental, mechanical, &nc eleetrieal service

conditions. The overall design and construction shail be accomplished in a simple and
straignt forwasd manner embodying principies of the best engineering practices as applied

to oli-{heshelf eguipment :

ranufactured for a similar intended use. The proposed NADIN

equipmert eiements shall be commereial items which meet the off-the—shelf equipment
definitien {(see Section 3.2). If the equinment meets MIL specificstions, it shall be so
incicated with a listing of the applicanle MIL specifications.

«e
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3.10.1 Standardization and Interchanzeshility

Standardization of eabinets, racks, mocular packaging, printed circuit cards, mateﬂa,s
processes &nd workmanship eonsistant wx..n sztme-ex-me-an technology of curren
generation solid-state devices including jntegrated oircuits shell be used for all VADI\z
elements to the extant possitle. Where recundant modules or elements are supplied thas
recuire online end offline reconfiguration, they shall be designed such that any of the
mocules or elements can fail or be sepviced without alfecting the operation of the other.
mocules cr elements. The NADIN equipment shall be mechanically designed and
censitu ‘to permit reedy access 1o all modules, printed eircuit ecards, units or
a_seﬂo.ges, ete. The construction shell be such that all parts, “est peints, terminals, and
wirirng are accessitle for circuitl eheexi ng, adjustment, maintenance, and repair without
regu znr.g the partial or complete rencv&.}. of any sdjacent racdule or unit,

3 ¥

2.13.2 ‘Jcc..ke Femoval s nd Insertion Damage

All equipment shall be designed to eneble the removal and insertion of mocules and printed
cireuit cards without causing or inducing samage %0 any egquipment external to the mocule
or printed circuit card. This provision applies even if the module or printed cxrcuxt card is
inadverently inssrted inte the werong moduie or card position.
% mouced Trznsients: & mesnt shel be provided to enable the removael or
inserticn of &ny auuwl.:‘."-. or printed xironit card without generating any logic or
electronic disiurbance that may afizet the cnline systam operation.

- .
- - [ . O . Lot 3
PRI . f“ e e
P

DLQES A\\.O».,..u\’ 28351
ny cfarr.age or ;nﬁh”‘i’k B transient ¢

le the addition-of modules and
: ‘
Section 3.i0.3).

1a0le
izned for expension without causing
cndition as -specified sbove (see

B =

c.  Circuit Iscletion: All oir ;i1 b2 designed so that no damage will occur
wian the ecmament i ook aith me operating controls and maintenance
adjustments sel 10 &ny posd e z.;::a;;’."ug atian of zettings. No fallure shall occur

due (o activat O*"L of ENV O ETLLICNAL zontrels. -

3.10.& Svstem Crowtl end Zxpandsdiiiv

3
<

| o8

the recuirements for system opwih end expandability (sse Secticns 3.4.1.1 and
.4.7.1(b)) are 1o include the addition of equipment csbinets or racks, prewiring of initially
imstalled csbinets or racks to agocomme «te fdtu:e expansion ~hall rnot be required,
'ou ever, if intergonnecting sxbles between existing cebinets of racks are recuired to be

addec” o accomgl.a SXIERSINL reuitemncnis terminatisss for these cables shall be
pmwcec in the existing ¢abinzts or rueiks.

g7
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3.10.4 VYentilation and Coolinz Ecuipment

Any blowers, fans, vents, and cooling equipment necessary for proper ventllation and
cooling of NADIN ecuipment within the environment specified in Section 3.14 shall be
furnished by the contractor. Zach eabinet requiring forced ventilation shall contzin its
own blower system and shall requige no external duets. Ventilation air shall enter a2t or
neer the bottom of the equipment Tacks. The design shall be such that with access coors,

ecquipment drawers, and plates open for up to eight hours, the equipment shall not overeat -

or cdevelop hot spots exceeding allowable temperature rise. Each equipment enclesure
using foreed eir cooling shall employ thermal warning alarm devices both locelly and
remeted to the maintenancs position (see Section 3.14.2). .

3.11 Spare Parts Test Scuioment, and Tools

The ecuipment shall be designed and fabricated so as to minimize any requirements for
specizl test equipment and tools as well as keep the types of component perts, circuit
boerss, integrated cireuits, and modules at a minimum to the extent feesibie. Speeial test
equipment and tools are defined es devices not readily available as commercial {Zems.

3.11.1 Spare Pams

2.11.2 Test T ouinment

The contractor shall supply with the design data & complete list of test eguipment,
standard and special, required for maintenance and repair of the NADIN system. Special
test equipment shall be provided with the eguipment as part of the basic equipment
deliverv. Stancard test equipment shall be acequately described for easy icentificetion
and srocurement from commercial sources. I ordered by the Government, the contractor
shall also supply any standard test equipment with NADIN equipment deliveries.

3.11.3 Maintenance Tools

The contractor shall supply with the design data a eomplete list of all tools, stancard and
speciel, required for maintenance and repair of the NADIN system. Special %ools shall be
provided with the equipment as part of the basic equipment delivery. Common tools shall
be adecuately descrided for easy identification and procurement f{rom commercial
sources. If ordered by the Government, the contractor shall also supply any common tools
with NADIN equigment deliveries.

-
-

..
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3.12 Installqtion and Contractor Test

The contractor shall install and conduct contractor tesis on each operational and FAA
Technical Center switching centdr and concentrator ordered at each site designated by
the Governrfent. All sites will be within the Continental United States except for three
concentrator sites (San Juan, Honoiulu, and Anchorage control centers). Site preparation,
including. the furnishing and installation of any requirec air-conditioning, will be
accomplished by the Govérnment. The contractor shail provide the Government with one
reproducible and eight copies of all necessary site preparation specifications. The
contractor shall furnish all services, instaliaticn material, personnel, equipment, including
contractor-owned test equipment (except Government offline test equipment in
accordance with Section 3.11.2) and tools to instell and conduct the contractor tests on
each switching center and concentrator to inelude those at the FAA Technical Center.
Installation and workmanship shall meet the staadards of all national codes for this type
of equipment. Upon completicn of installation and contractcr testing, preliminary
scceptance tests shall be conducted by the contractor and sha'l be witnessed by the
Government in accordance with Section 4. Preliminary acceptance of the system at the
Government-designated site will be made after approval of all preliminary acceptance
tests by the Government. Final acceptance of the system will be made after tests
performed during the first vear of operstion which demonstrate the reliability
requirements of Section 3.7.

3.12.1 NADIN Cutover Plan

The FAA shall be responsible for developing a cutover plan for all NADIN related FAA
communication systems. The FAA shell perform cutover i accordance with the FAA's
cutover plan {reference FAA Order 6180.4). The contractor shall support the FAA during
cutover activities being direcied by the A A in accordance with Article V of the contract.

3.12.1.1 Master Site Installation Pian

The contractor shall submit a master site installatior plan which details the specific
approach, methodology, and procedures (o be foliowed during installation and contractor
test of the NADIN System. The plar shail inmiude the methods, equipment and
Government ccordination required to ensure an orderly and planned set of guidelines that
the contractor shall follow during ail phases of instaliation and contractor test of the
NADIN system. Each phase of development of the master site installation plan shall be
closely coordinated with designated FAA project personnel. The plan shall be reviewed
and approved in accordance with Section 3.8.11.

101
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3.12.1.2 (former paragraph 3.12.1.1) NADIN Data Base. Deleted. )

3.i2.2 Site Installation Plans ,

|

: e The contractor shall .
submit the site installation plan for the specific site. The plan shall include FAA test and .
support personnel including communication and maintenance personnel required (see
Section 3.12.2.1). The plan shall define all installation requirements applicable to each
site. The contractor, a&s-required, shall coordinate the site plans with designated FAA
project personnel for that specific site prior to submission to the Government for review
end approval in accordance with Section 3.8.11. -l

3.12.2.1 Personnel

Contractor personnel providing services at ARTCCs shall have a current U.S. Govarnment
clearance on file at the site prior to admission.

&. A test manager shall be provided by the contractor at each location. He shall
control the conduct of the contractor test. However, any decision to change
the scope or schedule of the test program will be implemented by the
Government test coordinator.

b. Test and support personnel shall be previded by the: contractor in addition to
personnel furnished by the Government as indicated beiow in (¢) and (d).

c. A test coordinator, provided by the Government at each location, shall have
management control of the test configuration.

d. Test and support personnel, including communicetions maintenance personnel,
will be provided by the Government at each location to augment the
contractor's personnel during the conduct of tests. The intent of this provision
is to reduce the contractor's peak manning which occurs cduring these tests.
The requirements of this support shall be developed as & part of the Site
Instailation and Cutover Plan (see Section 3.12.2), which shall be subject to
Government approval.

y
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e. Perscnnel to suppert the government testing, to include cutover aetivities, shell
be provided by the contractor as spproved by the goveramen:. Cutover
activities shall be as defined in the plan described in paragrenh 3.12.1.

3.12.2.2 Sita Instellation Constrsints at ARTCZCs

All ecuipment recuired to complete a concentrator installation at an ARTCC must be &n
site prior to start of instailation. When required, storage space will be provided by the -
Goverament for storage of the concentrator equipment prior to instslation.

2.19.0,37 As-Built &ite Ingtatistion Drawings

Site instellaticn drawings ecvering el equipment installed and in place for zach fecollity
. %

shall be provided. These Crawings shall inelude, nut not be Umited 7o, sower distrbutic

cepling, signal end contrel esbiss, frensinission cablesz, rrou . - Ay
equipment icentification. One se? 2! oa-zite, marked-ur sfs-duillt drawings shell -D

provided to the Government prior to sysiem acceptance gt each site. Threa gets of
updated, as—built drawings shall pe delivered to the Government within 20 days efter

acceprance at each site.

3.19.2.4 TGovernment Furishad Fegilities

The Government shall supnly the contrzcieor with those fexilites such as reproduction
equipment, cflice space, lurndture, fteieshones, NADIN equinments and zeneral offi
supplies essentiel for the timely merformance ¢f work hereunder while the contracecr!
personnel are periorming &t FAA facilities. The scheduling of the NADIN ecuipment 2
FAA facilities will oe under the control ¢f the Government. The contrector mey be
Lim’ted in the use of NADIN gnd FAA equipment on the prime shift. The contractor's
personnel shall be prepared 10 work any shift utilizing WADIN and FAA equipment on any
work shift in order to sesomplisn the contrael work suceesstully, The esniracter shall
eonsolidate !l of his equipment scheduls recuirements (RADIN and non-NADIN) inw
biceks of timea. A facility utilization scheduis shall be submitted by the contractor with
the required blccks of time to the designared represantative of the Government. The
contractor shall ideniify the purpese {or which the equipment will be required. The test
econfiguration will be made availanle, as fessiole, to the contractor exeept that prime shift
gvailablilty may be imited.

3.13 Cabling

The contractor shall furnish al! intra-unit and inter-unit eebles, with cable connectors,
required fcr fectory test and for site instzllstion and testing of the switczhing center and
concentrator eqlipment insluding eny tpecisl purscss test cebles required for routine
meintenance. Where patch panels or piuy boards are used in the equipment, the contractor
gshall provice acdecuate plugs and pareh cables required for normal equipment operation and
special maintenance routines. Cables required for factory testing may be the same as
those ' required

s
[ ]
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for subsecuent equipment installation and testing. All connecting ecabling for the
switchirg centers and concentrators shall be designed for underfloor distribution. Th
eontractor shall furnish and install all required cables at switching centers. Except as
otherwise specified herein, the Government shall furnish and install all required cebles a2
ARTCC locaticns in accerdance with contractor furnished eabling criteria.

2.13.1 Power Cables » y

»

All AC power cables and wiring within the switching center and concentrator equ'aneﬂt B
shall be separated or shielded from the signaling circuits. Separste cistribution eircuits
shall be-proviced {er AC convenience cutlets lecated in equipment eabinets. The power
sou~ce for these convenien ce outlets shall be other than the critical egu:pmem power *ws.
but, in accordance with NEC, the safety ground at the eonveniance ocutlet nlﬂgs shell e
connected to the” moritical™ system safety ground. All AC power sheil be install e: in
accordance with National Electrical Code NFPA-70-1875. Cabling shall also include all
junction boxes, fittings, distribution equipment and switches, and eircuit hreakers from the
FAA power distribution boxes to the switching center and concentretor primary power
panels.

3.13.2 Interconnecting Cables

Cables connecting switching center modules and peripheral equipment within the switching
center shall be terminated with connectors. These cables shall not exceed 300 feet in
langth end shall be designed for underfloor distribution. Connectors shell be provided with
ten percent spare contacts. Connectors which have insert type contzcts need only be
loaced with contacts actually used, plus spares. Connectors shell employ common key 2t
eech cable end to prevent reverse mounting and its terminating soeket must be clearly
marked with the proper reference designations. I.m:es"::onns2 ting cabdles for concentreter
mocules and peripheral ecuipment shall de es specified for the switching center.

3.12.2 Interfoce Cables

All switehing center and ecncentrator intarface cables to the facilities of a commercial
carrier shall be terminated on Goverament- or carrier-furnished demarcation terminels
located in the carrier's equipment room ceonsistent with his current practices.

3.13.4 Inter~Cabinet Cabling and Wiring

Cabinet or rack interconnecting cables and wiring shall normeally enter and exit in
accorcence with Section 3.13. Direct cabling through the sidewall of eabinets, at leest six
inches atove the foor, may be utilized within a subsystem where distance is 2onsicdered by
the contractor & criticel factor in eircuit performence. Direct cablﬁng shall not in any
wav eompromise the requirements of expancdebility. The contractor shell provide ceble
entrances and exits with coverplates, where requxred. ‘ :
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3.13.3 Caple 2nd Terminations

Siznal cable end terminations shall be solderless, quick discornect terminal blocks ar
solcerless. wirewrap terminal blocks or connectors. Power cadle end terminations shail pe
serew type terminal blocks, pressure contact tarminas bloeks, or connectors. Where
ccnnectors are used, each connector shall be provided with ten percent spare contacts.
Cornecters which have insert typé contacts need only be loaded with the contacts actuaily
used, pius spares. -

3.14 ZTnvironment

’

Switeling center and concentrator equipment shell de capabdle of implementaticn under
concitions of the following subparagraphs.

3.14.2 Normal Test Conditions

.

The normal concitions for test ‘of NADIN contractor furnished equipment at the test
locstion elevation and with the relative humidity existing at the time of the tests shall be:

STANDARD DESIGN

PARAMETEZR CONTZ R VALUE TOLZRANCE
Amoieat Temperature +220C +13°C
-12°C
AC Line Voltage | 120V *2V
208V +3.5V
<30V +4V
AC Line Frequenc;.r 80 Hz +0.5 Hz
DC Voltage 48 Vv +1v

3.14.2 Service Conditions

All coentractor furnished equipment shall be designed to operate and maintain specified
performance in adcordance with indoor service conditions as follows:

-
-

Power source: 208 V/120 Voitsi 10% 60 Hz +2%
Duty: Centinuous &ttencded
1035

REVISED JANUARY 18, 1984



November 4, 1983 FAA-E-26bla

OPERATING NON-OPERATING
Temperature 15:’0 to 35°C -359C to 60°C
Humidity - 20’% to 80% 5% to 95%
Elevation ) Sea level to 6000 {t. to 50,000 ft.

3.14.3 Available Height'

All contractor furnished equipment shall be capabie‘of instailation within en established
minimum room height of 8 feet with no restriction on the operation.

3.14.4 Weight

The total weight of the equipment shall be the minimum consistent with good design and
economics. If possible, individual chassis of the equipment shall not exceed 40 pounds.
Construction of equipment racks and housing shall provide for even {loor loeding
distripution not to exceed 200 pounds per square foot and the average floor loading in any
equipment srea shall not exceed 120 pounds per square foot.

%3.14.5 Identification Labels

Each NADIN equipment unit, typicaliy a system elemen{ having ils own on-of{ power
control, shall have a nameplate. The design of the nameplate shall use FAA Drawing
B-212i6 es a guide. Equipment titles and nameplate locations mustl be approved by the
CO prior i0 impiementation. Each equipment unit nameplate shall have & serial number,
by iype of equipment, siarting with "l" and continuing consecutively up to the total
number of equipment units of that type supplied. The nameplates for equipment will be
the stendard company nameplate with & serial number corresponding to the
manufacturer's serial number.

3.14.6 Extericr Finish

Preparatory cieaning for painted surfaces, priming, and finish painiing shall be in
accordence with FAA-STD-012. Ferrous surfaces shall be processed with system FS-1.
All interior surfaces shall be processed in accordance with the sysiem specified above
through the prime coat of the color specified for exterior surfaces. On written request by
the contractor, he CO wil consider granting & waiver to this requirement provided the
giterngtive proposed by the contractor is acceptable to the Government. Any waiver
request shail include detailéd data on the cleaning, priming, anc finish painting. A sample
pgint chip shell be included.
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3.15 Grounding Practice

The contractor shall follow the grounding practices specified in Appencix O of this
specification.

3.15 CSleetromegnetic I.nterx’eren;e Protecticn

At the contractcr's option, the NADIN subsysiems shel! be designed such that 1} sl

the

provisions of MIL-STD-61 ere satisfied, or 2) the contracter can c’Pmor“"a*e that the
operation. of the NADIN will cause no malfunction or discernible interierence 1o t=e
operstion of other equipment located in the same or neardy bulldings at the site and the
b

operanon of such other equipment will esuse no maifunetion or discernible interfarerce in

I3 PSR "o b
NADIN (Section 4.2.3.8). The contractor may perform site surveys %o eveluate petantis
interferénce proplems. ‘

*
..

pe it

.
‘y

.
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€. QUALITY ASSURANCE PROVISIONS.

4.1 Quslity Control Program

’
The contractor shall provide and malntain & quality control program in accordance with -
ihe contract. - e -

é.2 Acceptance Tests

Aecepunc; tests shall be in accordance with the following subsections.

é.2.1 General

The eontractor thall perform hardware factory scceptance and onsite acceptence tesis
receszary (0 “demonstrate that the switching ecenters, concentrators, peripheral
equipment, end computer programs {operational and nonoperationzl) fully meet the
geQuirements of this gpecification. The coniractor shall not be regquired to test the
interfeces during the live test environment of the system acceptance test time frame for
fnterluces which the PAA cannot provide a terminal.

If & terminal should become available during the RMA period, the FAA retains the
opticn to schedule & physicel test of the interface. If no terminal is available
within 3 months of termination of the RMA period, the contracter snall deliver the
interface design and implementation date for that interface to the FAA. This data |
shall include detalled desipgn data, marratives, and source listings. The FAA shall
aznalyze this data to determine the eccepiadility of how sach interface is implement-§
et by the contractor. The acceptance or rejection of the interface by the FAA will §
be determined by & detailed design review between the FAA &nd the contractor. The §
contractor shall furnish all test programs necessary for adequate testing of NADIN.
Government furnished equipment will not be provided for factory acceptance tests
with the exception that any deliverabie items under the contract msy be used,

4.2.1.1 &eggpmnce Test Specification

The contractor ghall prepare and submit one reproducible and eight copies of a
reccmmended scceplance test speciiication €o the PAA CO for review and approval
as specified in the contract schedule., The test specification shall: ‘

(i) IGentify all tests needed (o Gemonstrate that the KADIN hardware &nd software
meet all contract requirements.

{2) - Identify the rolé of esch test participent and observer.

The {est specification shall be organized in functional {est groups which shall &s
& minimum {nciude the foliowing for each group

& An [dentification of the Individua! tests within the group and their
recommended seguence of perfosmancsa. ]

. - \
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(’ b. An identification of the functions to be exercised and checked by each
test. These functions shall be related to the specific paragraphs of this
specification to which they refer.

¢. Expected duration of each test group.

M
d. - Use of special testing tools or program routines required for each test
group.
-j
:“\
3

/
4
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e. An identification of the resources required for each test group, i.e.,:

1. Support personnel, both contractor and agency, (e.g., cbservers, console

operators, communication specialists, maintenance personnel, computer

regrammers), - .

[

2. Support hardware, including computer elements and peripheral equipment,
- 3. Soft'ware resource requirements (e.g., data reduction and analysis).

Although certain tests may be impracticazble at the contractor's plant because of the
unavailadility of imput data (real or simulated), the test specification shall Dbe
comprehensive and complete regardless of whether tests are to be conducted at the
sontraetor's plant or elsewhere (such as FA A facilities). The contractor shall recommend
and icentily tests to be concducted at his piant and those to be conducted elsewhere. The
contractor shall inciucde in the test specification proposed test dates and test sites fer
recommenced contractor concucted tests. The FAA will review the test specifications
within 30 days.

4.2.1.2 &ccentance Test Procedures

The contractor shall develon the detafled acceptance test procecures necessary for the
secrmance ¢f each test specified in the test specificstion. Zach test procecure shell be
sudmitied to the FAA CO fur review und spprovel as specified in the contract

schedule. As & minimum, these procedures shall include the following:

. Recuirements for pregram initiation.

b Listing in time sequence of input cata to be used curing the test.

c. Listings in time sequence of cperator {console and computer) actions.

d. Indicstions of environmenta!l changes and conditions during test.

e. Documentation reguired to record each significant action in the procecures.
£, Method of testing anc data ccllection for each test.

g. Data ric'ucticn and analysis technigues to be foliowed:

- *

.2.2 "Fretems Aceentance Procedures

Facicry seczptance procscures shall be divided into two sections:

&  Quality eontrol inspection.
. &

8.  Predelivery exercise. ,
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4,2.2.1 Quelity Control Inspection

inspection shall inciude all checks and tests deemed necessary 1o ascertain th
i¥ meets hignest commersial stancards anc all epplicable recuirements of thi
referenced specifications.

: »
.2.2.2 Pre-Delivery Exercica ~

The contractor shall demonstrate compliance with all applicable requirements of this
cification. These tests shall consist of individusl unit tests and, where applicable,
integrated NADIN system tests.

+.2.2.2.1 Contractor Preliminary Tests. Prior to the formal! hardware accentance
procecures, the contractor snall pertorm preliminary testing on at least one switching
center conriguration and one concentrator configuration te assure that the ecquipment will
meet all of the hardware initialization and diagnostic functions specific in the hardware
end test documentation. These tests shall be performed using the approved tes:
procecures, insofar as possible, to assure that these progedures are acequately checked out.

4.2.2.2.2 Preliminarv Test Data. The contractor shall submit to the Government
Contracting Oilicer a certifieq copy of the test data covering all the contractor's
preliminary tests. This test data shell be submitted nc later than 10 werking deys in
acvance of the cate set for start of the formal hardware aceceptance procedures,

4.2.2.2.3 Notification of Readiness. After submission of the preliminary test data, the
conifactor snad notily tne Government Contracting Officer in writing that he is ready to
concuet formal hardware acceptance procedures. Such notification shall Se given in time
to reach the contracting officer not less than 5 working cays befcore the contractor desires
the acceotance procecures to start. The Contracting Officer will arrange to have
aporepriate technicsl personnel present to witness the factory herdwere epeceplance test
procecures.

4.2.2.2.4 Factors Acceptance for Procduction. A factory hardware acceptance test shall
be performec on all NADIN system elements prior to shipment. At the option of the
FAA CO, these tests may be a subset of tes*s performed on the initiz! ecuipment. A
determination of which tests to perform in their entirety, which to perferm in an
abbreviated fashion, and which may be omitted will be made by the FAA COQ based on the
excerience in testing the initial equipment. Within 30 cays of the successful completion
of the testing of each system, the contractor shall submit a formal tess report (one
reprodueidble and eight ccpies) to the FAA CO. These reports shall have the same form
and content as indicated in Section 4.2.3.5.

- P
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4.2.3 Onsite Hardware Tests

Onsite hardware acceptance tests shell be performed at each site [ollowing instailaticn
During onsite tests, the ccntracter supplied NADIN ecuipment may be connected tc
commercial power rather than to the UPS. The contractor is ceutioned that his
ecuipment must withstand voltage and frequency transients and other power | reguiarities
normaily gssociated with commercial power. The contracter wil not be penzlized i a.
commercial power irregularity interruptis an acceptance lest.

Tre zontractor shall perform whatever inspection and preliminary testing ne feels is
neeced at each site to assure that the installation is fully operaticnal for final acceptance
testing and therealter reacy to be cul over to active service. Upon compietion ¢f the
preliminary testing, the contractor shall report in writing to the FAa Contracting Oflicer
shat the installaticn is fully operational and ready for final acceptance testing. Sueh
notificaticn shall be given in time to reach the Contracting Oificer not less than § Cays
belore the contractor desires the final accestance test to start. The Contracting Cificer
will errange to have appropriate technica] personnel present to witness the tests.

2.3.2 Onsite Accestance Tests

Orsite acceptznce tests shail consist of the acceptance test procedures (Section 4.2.1.2) as
cefined 5y the gonatractor anc approvad by the Fia S0, These tests shall be performed o
assure that aid site adaptation, @.g. port condigurations, has been adequately implementec.
in *he event cifficulties are encouniered in the performance of these tests, the FAA CO
mav specify sdditional procecures to sssure that the prodlems encountersc have oeen
adecuately corrected. The contractor shall performi these edditional procedures in
addition to the acceptance test enc adaptation test procedures. .

g, €%

4.2,2.3 Bardwere Accentance Dxercise

The first NADIN eguipment (¢wo switching centers and four concentraters) shall be
cperated on operational sites using the approved test pronedures for & minimum period of
120 consecutive hours, and shaell meet ail specified equipment requirements uncer existing
embient conditions of temperature end humidity. Msintenance schedules and allowabdle
errers for this operational site accepiance excieise wili be determined when the appreved
test procecures are submitted. During the entire 120 hour period the NADIN shall be
tested with its'power supplies at normal voitage to determine its susceptibility to externel
electirical noise. »During the performance of the acceptsnce test exercise, the contractor
shall record all results on epproved test dats sheets and log books. Upon completion of
@ach test, the data sheets and log books will be initieled by the Government witness. The
1est data shall include the follewing informaticii:

& Test title
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E.  Date and time test started
2.  Date and time test satisfactorily eompleted

g.  Number of times, i any, that the tast was not performed (completed)
satisfacterily

e. - Megintenance record  *
Z Acceptance by FAA designated respresentative,

£.2.2.4 Praventive Maintenance Demonstation Teasks.

S
switeh site and one concentrator site during the hardware acceptance exercise. The

ntractor shell develop & preventive mainienance plan, including el preventive
maintenance tasks and the frequency at which they will be performed. These 2asks shall
be incorporated es part of the instruction bock. Each preventive maintenance ¢ask shall
be performed curing the preventive maintenance demenstration. The time to perform
thesa tasis shall be included in the centracter's Preventive Maintenance Plan. Equipment
required for operational use (online) shell not be preempted for preventive meintenance,
nor shell preventive maintenance demonstration tasks be performed on equipment which is
in vse in the cnline system. The ability te perform preventive meintenance without
ding system performance shall be demonstrated during the on-site final acceptance.

9]
D
1]
1

4,2.3.53 Eardware Accentance Test Renort

The eontractor shall submit one reproducible and eight copies of the test report to the
FAA within 30 days after completion of the tests specified in Section 4.2.3.1, 4.2.8.2,
4.2.23.3. and 4.2.3.4. In addition to & summary ¢f the test procedures and results, the test
report shell include copies of the test resulis as recorded on the approved data sheets.
Aporopriate supporting documentation, l.e., printer outputs, typewriter outputs, reports
from cata recorcing and observer's logs shall be submitted with the test reports (also see
Section 2.8.8). I there are nc adverse fincings, the installation will be consicdered ready
for cutover upon successful completion of the tests.

4.2.3.5 Reliabilitv and Maintainahilitv

The contractor shall demonstrate that the specified reliability and maintazinebility are met
at each of the selected six RMA sites during the first year of operation. The maintenance
philesophy of Segtion 3.6.3.1, maintenance pregrams of Section 3.5.2.3, offline tes:
equipment of Section 3.6.3.4, requirements of Section 3.6.2.5 (switching center
maintenance) and Section 3.6.3.8 (eoncentrator maintenance) and maintenance serviee of
Sacticn ~ 3.6.4 shall apply during the vear long demonstration of relability and
meintainability requirements of this specification. n the event relisbility or
maintainability requirements are not met, the centracter shell provide adcitional harcware
eiements, softwere improvements, procecural changes, or sny other feature necessary to
meet all reliability and maintainability requirements for each switching center and

1 -
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conecentrator celivered or to be delivered under the contraet at no additional cost to the
Government. Final acceptance of the NADIN will take place on successiul compietion of
the reliability and maintainability demonstration.

4.2.2.7 Final Acecentance Tests

Final scceptance testing of the NADIN system shall ccmmence with she on-site

acceptance (Section 4.2.3.2) using the acceptance test procedures, (Sestion £4.2.1.2) ss -
approved by the Contracting Officer. These tests shnll begin after Instzllation of o

hardwere and software and completion of all tests in 4.2.2.1 or at such ee~lier time ac the
Gevernment in its sole discretion may determine. The tests shall demonsirate complete
system configuration, operation and compliance with all requiremen's of the contract.
The atility fo perform preventive meintenance without degarcing system performance
shall be demonsiratecd curing the final sccepntance test. In the event cifficulties are
enccuntered in performance of these tests, the Centracting Officer may specify adcitional
procecures to assure that the problems have been scdequately correated. These additional
procecures shall also be performed by the Contractor. Prior to final acceptance test, the
coniracior shall cemonstrate {or FAA familisrizaton purposes all support and diagrostic
scitlware, including for example compiler, essemblers, text editors, ete. The contrector
shall demenstrate, using the contractor develcped operator/programmer meanuals the
following functions to be performed by the support and/or diagnostic softwere:

A. System build beginning with & source to objest cocde assembdly through
preparation of the PLT.

B.  Use of the Zilog (ZDS) interface system to the DS 714.

C. Use.of ail other functions in the support software library which were used to
develop the NADIN software.

D.  Useof all hardware diagnoestic programs related to eeeh hardware component of
the YADIV system to isolate/ identify a1) hardwere f{ailures with their
associated error messages, which the precgrams were designed Jer.

4.2.3.8 Electromagnetic Interference Tests

The contractor shall assure that the system is free of electromagneric interference at
each noce (option 2 of Section 3.15). The site acceptance tests shall inciuce specific
procecures which demonstrate in an organized way tha: the NADIN is not affecied by
electricel or electromagnetic interference ereated by other equipment in the same or
nesrdy buiidings and that the operaticn of NADIN does nat affeat the operation of such
other ecuipment. The contractor shall develop the procecures for these tests in
eonjufiction with designated FAA personnal at eech site who ere familiar with the loecal
electrical ancd electronic environmen:. These procedures shall be Rase? on methods
described in MIL-STD=262 and shall demonstrate that the requirements of Section 3.16
have been met. The results of these eleciromsgnetic interfarence (£ MI) tests shell be
recorcded in the hardware acceptance test reporet, {see Saction 4.2.3.5).

. L)
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4.7.3.5 Mzintenance Reqords

ctory end onsite geceptance tests, the econtractor shall keep a maintenance log
¢ all malfunctions, their location in the system, and how they are repaired. Odc

ons, such s cases in which melfunctions diseppear for reasons not clearly
e~tood, shall also be recorded. Ten copies of these repers shall be furnished to the
TAA at the esmpletion of the onsite acceptance tests.

Ll - :
4.0.4 Test Tiuisment

T4a cantractor shall provide test equipment {or contractor performed tests. These tests
shall be eoncucted using special test equipment and maintenance teols supplied by the
sontractor in accordahee with Sections 3.11.2 and 2.11.3. The contractor shall provice a
list of test ecuipment and tocls that FAA may provide for onsite testing. Items not
svailable onsite (FAA-owned) shall be provided by the contractor for testing.

4.7.5 Inscection of Desien and Fabrication Status

Upcn request from the FAA, the contractor shell make availeble for review at his plant, at
any stage of the contract, all pertinent information regarding the design and status of
equipment being manufactured to this specification.

£.2.5 FTeeilities for FAA Inspection

When an FAA inspector is assigned to resicent duty (two weeks or longer) at a centrector
faclity or a subcontractor's plant, the contractor shall provide facilities 2nd services as
spevified in the contract.

e

..

114

V_R,EV!SED JANUARY 18, 1284




tvovemoer 4, 1864 : - ——ae T TS

v 28
S. PREPARATION FOR DELIVERY L
5.1 Direct Shioment toc a Site s Ut

Shipment of material from the contractor's plant to a specific site within the continental
limits of the United States shall be via a moving van suitable for carrying delicate

Bt

equipment. The contractor shall meke &ll arrangements for shipment and delivery.gf-the routi

ecuipment &and other contract’ items F.O.B. destinaticn. The contrecior shall be
responsible for transportation and for moving &ll deliverable equipment, cable, and
meterials from his plants to their installation sites and positions within the builcings, or,
first to TAA-designated local storage locations and later to their installation locations
within the buildings. The FAA will not be responsible for such intermeciate iransportation
and moving requirements, including moving such items from FAA loeding docks to their
installation positions.

5.1.] Small Comoonent Material

Smzll individual items or components shall be packed and marked both internally and on
the exterior surface of the containers. If the unit is serialized, this identification shall
also appear on the exterior surface of the container. Packing of this material shall be in

>

ge~ordance with MIL-=-17553, Leve! C.
H

5.2 Materie! for Inventory Storage

Material deing delivered for inventoery storage will be packed in accordance with the
requirements of MIL-=-17555, Level A.

£.3 Packing of Svstems or Subsvstems for Storage

Systems or subsvstems to be placed in storege at an FAA or Government facility shall be
packed in accorcance with MIL-E-17535, Level A.

5. INFORMATIONAL NOTES

Neleted entire section.
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